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Art. I. — Description of the Remains of a new Unaliosanxian 
{Eosaurus Acadianus)j from the Coal Formation of Nova Scotia; 
by O. C. Mabsh, B.A., of the Shef&eld Scientific Sckoolf 
Yale College.-'Witii Plates. 

fOommuDicated to the Geological Society of London, May, 1862.] 

The Reptilian remains from the Coal-measures, hitherto de-' 
scribed, are few in number, and have nearly all been regarded 
as Batrachian, or Amphibian. Previous to the year 1844, the 
existence of even this Jow form of reptilian life during the Car- 
boniferoits period was unsuspected vy most geologists, and its 
first appearance npon tbe earth confidently referred to the Per- 
mian epoch. In that year Hermann von Meyer announced the 
discoTcry in the Rhenish Bavarian Coal-measures of a reptile 
allied to the Salan^anders, which he described under the name 
Apateon pedesiris ;* and about the same time Dr. King published 
an account of tbe footprints of a large Batrachian, which he had 
observed in the coal strata at Greensburg, Penn.f In 1852 Sir 
Charles Lyell and Prof. J. A¥. Dawson obtained in the Coal- 
measures of Nova Scotia the bones of the Dendrerpeion Acadia- 
num (Wyman and Owen), which were the first r^tllian osseous 
lemains described from the Carboniferous rocks oi America, j: 

* Lerobard and Broon, Newt Jahrbuehfur MtmraXogU, etc., 1844, page 336. 

f Description of fossil footmarks (of jTienaropiti heterodactylum) found in the 
Carboniferous series in Westmoreland County, Perm. ; by Alfred T. King, M.D. 
Am. Journal of Science, vol. xlviii, page 343. Also in vol. i, new series, page 268. 

X On the remains of a mptile (Dendrerpeton Acadianum, Wyman and Owen), 
and of a land shell discovered in the interior of an erect fossil tree in the Coal- 
measurea of Nova Scotia ; by Sir Charles Lyell, F.R.S^ &c.^ and J. W. Dawson, 
Xiq. Quarterly Joonml of the Gtoologiefel Society, London, Hay, 185S, to! ix, p. 08. 
Ax. Jam» 8oi.— SwjoiiB finiH, Vol. ZZHY, Na lOOi Wijlt, 1861, 
1 



Digitized by Google 



% 0, C. Marsh on the Remaim of a new EnaUosaurian, 

Since these discoveries were made, the Coal-fields of England 
and Nova Scotia, as well as those of Ohio and Pennsylvania, 
liave afforded additional Batruchian, or Amphibian, bones and 
footprinto, 80 that at the present time the pieyalenoe of this tjpe 
of reptilian life during the Oarboniferons period is generally ad- 
mitted. The more recent researches of Prof Dawson in the 
Coal formation of Nova Sootia have been rewarded by the im- 
portant discovery of a new genus {Hylonomus) of very small 
reptiles, which, he considers, had affinities to the Lacertians, 
and possibly belonged to that family, rather than to the Batra- 
chians.* 

The remains which form the subject of the following descrip- 
tion are of great interest, since they indicate the existence during 
the FalsBQzoio period of a group of highly organized marine 
reptiles of large size^hioh &iye preyiooaly been £[>und only in 
Secondary strata. These remains consist of two yertebrse, or 
more stnctly two oentra or bodies of yertebres ; and their ap- 
pearance, when separated from the matrix which contained 
them, is well represented in the first of the accompanying Plates, 
figures 1 and 2. The vertebrce were discovered by the writer 
in August, 1855, while examining the Coal-measures of Nova 
Scotia in company with his friend, Mr. William E. Park, of 
Andover. Mass. Their resemblance in form and appearance to 
the yerteorte of an IchihyoMwrus was so marked, that at the time 
of the discoyery the writer referred them to that genus, and 
made a careful exploration in the yidnily fox fhrther remains, 
but without success. As soon as an opportunity occurred, the 
fossils were compared with the vertebrae of Ichthyosauri from the 
Lias, and, although some points of difference were noticed, the 
Enaliosaurian characters seemed to be equally well marked in 
each. Wishing to obtain, if possible, some additional remains, 
the writer for some time deferred publishing a description of the 
yertebrsB ; but a careful re-exammation of the locality during 
the past summer afforded nothing of a similar nature, and there 
seemed to be no reason for longer delay in announcing so im^ 
portant a discovery. The remains were, accordingly, briefly no- 
ticed by the writer in the last number of the American Journal 
of Science ; and, as they appeared to be gencrically distinct from 
any hitherto described, he then proposed for the species the 
name Eosaunts Acadianus^ in allusion to the early appearance 
on the earth of this higher type of reptilian life.f 

The locality which furnished these fossils is at the South Jog- 
gins Coal formation, in Nova Scotia, on the southern shore of 

• Proceedings of the Geolo|^il Soa of Loodon, 1869. Abo Soppkaieiit to 
Acodiaa Geology, page 82. 

f From the dawn, and oavpo;, a lisard. Tlw apedfio appellatioa i» from 
AiOuUa, • AfiMr naint <rf Nova Sootia. 
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the Chiegnecto channel, a branch of the Bay of Fundy. The 
Coal-raeasures at this place, according to Sir W. E. Logan,* 
have a vertical thickness of 14,570 feet, or nearly three miles ; 
and contain seventy -six distinct seams of coal, with erect treei 
and plants at twen^*two diflSsrent levels. The strata dip to the 
floath at an angle of about 25^ ; and the destmetive tides of the 
bay are constantly undermining the hi^h cliffs, and exposing 
ix miles along the coast fresh sections^ noh in fossil treasures m 
vegetable and animal life. 

The present remains were imbedded in a stratum of argilla- 
ceous ciiocolate-colored shale, which forms part of group XXVI. 
in the elaborate section of this formation made in 1852 by Sir 
Charles Lyell and Prof. J. W. Dawson.f The position of this 
group is a little more thtti 10,000 feet above the lower limits of 
these Goal-measures, and beneath nearly 5,000 feet of coal strata, 
containing at least twenty separate veins of coal* It is about 
800 feet above the locality which afforded the remains of the 
Dendrerpeton and HyLonomus, 

This group is sixty-six feet in thickness; and consists of choco- 
late and gray shales, containing ironstone nodules, and inter- 
stratified with bands of gray sandstone, in which may occasion- 
ally be observed ripple marks, and carbonized land plants. 
Erect StgiUaricBj oflen of large size, occur at one level, and erect 
Oakamies at ancyther. ProL Dawson considers these deposits 
estuary or fluviatile sediments, covering flats, which were at 
times dry, or nearly so, and at others inundated. On one of the 
xippled sandstones he noticed a series of footprints, which he 
supposes might have been made by a large Dendrerpeton. 

Grroup XXV., immediately beneath the locality of the vertebrae, 
is about twenty feet in thickness ; and consists of a series of un- 
derclays, or fossil soils, with Stigmaria^ and small seams of coal, 
in which may be seen Sigillarioe, and Lepidodendra. Two feet 
below group xxvi. there is a stratum of bituminous limestone, 
which contains the scales of ganoid fishes {PabMuacua), copro- 
lites, bivalve shells of the genos NakuUies, and /Sjpvwbis etsmtmo' 
TMS attached to plants and trunks of SigillaneB. 

The vertebrsB, as already stated, are two in number; and when 
discovered were attached to each other, as shown in Plate I. fig- 
ures 1 and 2. Their uniformity in size and appearance, as well 
as their collocation when found, would indicate tliat they be- 
longed to the same animal, and were contiguous in the vertebral 
column. They are remarkably well preserved; and this results 
ih>m their complete ossification in their natural state, as well as 
trom the peculiar matrix which has since ooutained them, and 
furnished the material for their mineralizatioh. The posterior 

* Fint Bejwrt qb tb* Oeologj of CSundft, 1845. 
t Tnm$em» G«o]og;ic«l Soeittjr of Iioodoii, IBM. 
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rertebra, in fact, with the exception of a email fracture, seems to 
be nearly as perfect as in its original condition ; and from it the 
description and measurements which follow are mainly taken. 

A close examination of the fossils show^ that, subsequent to 
ihe dei^ of the aniinal, and before being imbedded in the ahale^ 
they were subjeeted to considerable violence. One of them has 
been pushed aside from its original position about one-third of 
■fee diameter, and also turned on its axis about 90°, so as to leave 
its superior surface in apposition with the lateral surface of its 
fellow. Through the center of the anterior vertebra an irregu- 
lar cavity has been made, and a wide fissure separates a segment 
from the rest of the centrum (Plate I. figure 2). The edges of 
each of the fossils are somewhat abraded, apparently from hav- 
ing been rolled about by water : this, however, could not have 
been long continued; as the delicate reticulated texture of the 
Bon-artieular surfacefik being protected by their slight concavity, 
as perfectly preservea (Plate 1. figure 1, and Plate II. figure 4). 
These injuries were evidently all received before the entomb- 
ment of the vertebr.T! ; and, as no similar remains could be found 
in the vicinity when these were discovered, it is quite probable 
that the same force, which caused the injuries, also widely sepa- 
rated the different parts of the skeleton. 

The general form of the vertebrae is cylindrical, but their 
sides are somewhat compressed obliquely, which gives to the 
^ntour of the centra a subhexagonal appearance. They are 
much flattened in the direction of uie antero-poeterior diameter, 
which has to the transverse diameter about the proportion of 1 
to 3. Both the articular terminal facets are deeoly and equally 
concave; but from the center to the margin tne surfaces are 
convex, and this convexity is greatest near the center, as repre- 
sented in Plate II. figure 2. The cavities for the reception of 
the intervertebral matter begin immediately from the margin; 
and are considerably deeper than in the corresponding pai ts of 
the lekthyoMiuinUf indicating a greater degree of flexibility in 
ihe spinal column. The margins of the vertebrae are somewhat 
raised, as if they had yielded to a forcible compression applied 
longitudinally; and hence the lateral surfaces of the centers are 
concave in an antero posterior direction. This concavity is 
greater in the upper half of the vertebra, and was undoubtedly 
more marked originally than at present, since the appearance of 
the margins indicates considerable abrasion. The non-articular 
surfaces of the centra are smooth and regular; and the external 
fibres of the osseous tissue are singularly* reticulated, as seen in 
Plate L figure 1, and in the magnified view, Plate U. figure 4. 

The neurapophyses are not anchvlosed to the centrum, as in 
the Mammalia, nor connected to.it by sutures, as in the Croco- 
diles; but their union with the vertebra is indicated by two pits, 



Digitized by 



which served for their articulating surfaces. These depressions 
are situated on the superior surfaces of the centrum, interme- 
diate between the anterior and posterior margins of the extremi- 
ties. They are circular in form, and sink directlj into the body 
of the vertebra ; instead of being elongated long^tiidinallTf and 
Taiaed on ridges, as in tbe lekthyoioim. The pits are aboat a 
line in depth, and in the more perfect of the ibssik are not in 
their original position ; as a fracture in the upper part of tiie 
oentmm has pushed them obliquelj apart, so that a Ime passing 
through their centers would form an angle of about 30° with 
the transverse diameter of the vertebra. The depressions oc- 
cupy about one-third of the distance between the margins of the 
articular extremities, indicating that the base of the neural arch 
was of less antero-posterior extent than the centrum. The floor 
of the spinal eanai ui narrow, being but five lines in breadth; 
and its surface in the posterior vertebra is broken bv the frao* 
ture, previously mentioned, which passes lengthwise through its 
center. No neurapophyses were found with these fossils, bat 
the nature of the superior arch is indicated by the articular sur- 
faces which served for its attachment. Without doubt its ossi- 
fication was complete, since the neurapophyses are never inferior 



that in the present case these parts were anchylosed to each 
other and to their spine, as in the neural aroh of the Idithyo* 
MauruB, 

A rudimentary transverse process, or exogenous tubercle, is 

sent off from eadi lateral surface of the centrum, at points equi- 
distant from the extremities of the vertical diameter (Plate XL 

figures 1 and 2, h and b'). Their position is near the margin of the 
anterior articular surface, and the edges of these parapophyses 
make the transverse diameter of this extremity somewhat greater 
than that of the corresponding posterior facet. At the surface of 
the vertebra, each of these tubercles is about six lines in diameter; 
but they rapidly diminish in size as they extend outward, and 
at a distance of one and a half lines from the centrum terminate 
in obtuse points. They present no indications of articular sur* 
jfoces; but externally appear to be composed of radiating fibres 
of osseous tissue, and without doubt sorved for the attachment 
of muscles. These elevations resemble in form and position the 
rudimentary transverse processes on the caudal vertebrte of the 
Ichthyosaurus tenuirostris^ and this similarity affords some pcround 
for referring these fossils to the same part of the vertebral col- 
umn. That their true position is in the anterior or central cau- 
dal region, is fiirther indicated by the absence from the centmm 
of trne costal sur&ces, or articular depressions for the attach- 
ment of ribs, which we should expect to find present in the cer- 
vical or dorsal part of the spinal column; and also bj the 




It is also probable 
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absence of a lateral compression of the centers, which, in tbe 
IcfUhyosauri^ marks the posterior caudal vertebrae. Both of the 
fossils are somewhat injured on their inferior surfaces, and hence 
it IB imposdble to aaoertain from ihe specimens ihemselTes 
whether baomapophyses originally existed. 

The following admeasurements were taken from the nearly 
perfect vertebra of the Hoaaurut, For the porpoee of com pan- 
son, the corresponding dimensions of an anterior caudal vertebra 
of an Ichthyosaurus are added. It will be seen that the most 
marked differences are in the position and dimensions of the 
pits for the articulation of the neural arch, and in the depth of 
the terminal concavities. 



▲DMKASUBXMXKT8 OY VIBIXBBJB. 



Transverse diameter of centrum on anterior 

surface, 

Ditto on posterior tar&ce, 

Ditto iBCiading the parapophysea^ • , 

Vertical diameter on antenor tnrfiuse, 

Antero-posterior diameter on suporior SOrfiMSe, 

Ditto on inferior surface, 

Ditto between centers of articular facets, . . . 
Length of pita for articulation of neural arch^ 

Breadth of ditto, 

Depth of ditto, 

Distance between centers of ditto, 

Ditto and centers of parapophjaes, 



ioohM. linM. 



2 

9 
8 
2 



4 

3 
6 
2 
10 
9 
1 
S 
3 
1 
5 
6 1 



Jchthyoiaurug. 



inohM. ttOM. 



2 

2 
2 

2 
1 
1 



6 
6 

8 
3 
1 
4 
9 
2 
1 
1 



The dimensions of the other vertebra of the Uosauriis, so far 
as they can be accnratelj ascertained, coincide almost exactly 
with those given above. 

In the margin of one of the vertebrsB there is an anffolar 
notch, about a line in depth, which deserves to be noticed on 
account of the importance attached to it by Prof Agassiz, who 
first called the attention of the writer particularly to it. Its 
position is in the upper part of the posterior terminal facet of 
the centrum, behind and between the pits for the articulation of 
the superior arch. From the margin, where it is deepest, it 
extends for a short distance toward the center, and gradually 
becomes obliterated (Plates L and XL figure 1, cy On the anterior 
sorfiuse of the same vertebra^ at a point opposite and nearest to 
this depression, there is an elevation, which in position and 
dimensions apparently corresponds to it; and the two, when 
taken together, naturally suggest that they may be the result of 
some pressure applied to the anterior surface of the vertebra be- 
fore it was in ita present fossilized condition. Pro£ Agassiz^ after 
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a casual examination of the vertebrae, expressed the opinion that 
the notch and elevation were organic, rather than accidental ; and 
as fluoh, were indicative of an inferiority of structure, which 
would place the genua of re|iiileB to which the remains belong 
somewhat lower than the Ichihyowwri, In a recent letter to 
Fio£ Silliman, Jr., on the anlgeot, he writes as follows : 

^ ''Mr. Manh has Bhown me to-day two yertebm from the Coal Fonna- 
tion of the Joggins, which have excited my intereit in the higheit degree. 

I have never seen in the body of a vertebm each characters combined, 
as are here exhibited. At first sight they might be mistaken for ordi- 
nary Ichthyosaurus vertebrae ; but a closer examination soon shows a 
tiogalar notch in the body of the vertebra itself such as 1 have neve? 
seen in Reptiles, though this character is common in Fiahea. We have 
here undoubtedly a nearer approximation to a tynihtm hehoem FUh and 
Reptile than has yet been aeen. * * * * The discovery of the 
Ichthyosauri -was not more important than that of these vertebrae; 
* * * I do not believe that there is a vertebra known thus far, in 
which are combined features of so many vertebrae, in which these fea- 
tures appear separately as characteristic of their type." 

At the time Prof. Agassiz saw these remains, they were only 
partially separated from the shale in which they had been im- 
Dedded, ana consequently his lamination could not be perfectly 
satis&ctory. Since then, the matrix has been carefully removea, 
and an opportunity afforded £>r comparing the other similar 
parts of both TerteDr». This comparison, however, shows no 
corresponding notch or elevation at the opposite points of thd 
same centrum ; and none whatever on the other vertebrai where 
such should exist if these peculiarities were organic. 

Prof. Jeffries Wyman, to whom the writer had previously 
• submitted the vertebrae, and to whose kiudness he is indebted 
for many valuable suggestions in regard to them, considers 
the notcn purely accidental ; and a rc«nlt of the same fbctore 
whicli has displaced the articular pits of the superior arch. It 
is also the opinion of this eminent anatomist that the notch would 
not be sufficiently important, if it were organioi to affect at all 
the Enaliosaurian character of the remains. 

A microscopic examination of the osseous structure of these 
vertebrae of the Eosaurus exhibits well-marked Reptilian char- 
acters. The Ilaversian canals are few in number, but large in 
size, as is usual in this class. The lacunae, although somewhat 
irregular in shape, are much elongated, and show very little re- 
aemblanoe to the quadrate or stcSlate iform of the hone cells in 
fishes. They are nequently arranged concentrically around the 
Haversian canals^ as represented in Plate 11. figure 3, and their 
walls are almost invariably well defined. The canaliculi, as in 
the Ichthyosaurus and Plesiosaurus, are not numerous, but appear 
to be finer than those in most saurians. They do not taper off 
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and ramify, as in the bones of fishes, nor anastomose with the 
corresponding tubes from the neigliboring cells, although in one 
of the longitudinal sections there are a few indications of such 
a conneotion. Some of the other sections examined show a 
laiger number of oanalicoU than those in Plate IL ; but generally 
there are only a few of these tnbes attached to each lacuna, and 
in some oases they appear to be entirely wanting. As the cana- 
licuU vary much in number in different saurians^ and also with 
the age of the animal, their paucity in this case is not remarka- 
ble. It is possible, however, that the method employed in pre- 
paring the sections was not well adapted to rendering these 
minute tubes visible. In a part of the transverse section shown 
in Plate II. figure 5, a structure is seen which is quite different 
from the surrounding osseous substance. This may be due to 
the presence of a small cayity in the bone before the introduc- 
tion of the mineral matter, or to an imperfect ossification at that 
point : more probably the latter, as these vertebrae, like those of 
the PlesiosauruSj show in their interior structure a degree of 
ossification somewhat inferior to that at the articular terminal 
surfaces. 

The vertebra) of the Eosaiirus, in their biconcave centers, 
exhibit a structure which prevails in the class of Fishes ; in the 
Labjrinthodonts, as well as in a few genera of extinct Saurians ; 
and which is seen in existing reptil^ only in the Geckos, ana 
the perennibranchiate division of Batrachians. These vertebras, 
however, present such marked characters in their very short 
antero-poeterior diameter, in their deep and regular terminal con* 
cavities, and in the separate condition of their neurapophyses, 
that, in determining the position to which their anatomical fea- 
tures entitle them to be assigned, we may safely limit our com- • 
parison to the Fishes, and to those genera of extinct Saurians 
which possessed similar. characters. 

In comparing these remains with the former class, there is at 
once apparent a much closer resemblanoe in the above respects 
to the vertebras of the PlagiostovM^ than to those of any other 
order. The remains of these fishes have been found in all fossil' 
iferous strata above the Lower Silurian, but no vertebrae except 
in the more recent rocks. In the Cretaceous and Tertiary forma- 
tions one family of this order, the JSqualidoB, have left numerous 
and well preserved vertebrse; and the writer has carefully com- 
pared the remains of the Eosaurns with a large number of these 
and other similar fossils, but could find little resemblance except 
in form. The vertebrae of the Eosaurus show a much higher 
degree of ossification than those of fishes ; and this extends as 
w^l to the non-articular sm&ces as to the terminal facets of the 
centers. In the former, there are none of the cavities which are 
found in the vertebral saxfiM^es of this class ; but the osseous 
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etnictnre is firm and compact, as in the corresponding parts of 
the Ichthyosaurus. Moreover, the articular faces at the extremi- 
ties of these centra present no indications of the concentric rings, 
formed by the partial projection of the osseous laminae, which ao 
generally exist on the vertebrae of fossil and existing Sharks. 

In the comparison of these remains <tf the Moaaunu with those 
of fishes, the contrast becomes still more marked as we piooeed 
toward the older formations. The ossification of the rertelmd 
oolnmn in the Mesozoio fishes was much less complete, and in 
aome orders almost entirely wanting; while in all the Palaeozoic 
species, yet discovered, the notochord was persistent, and con- 
eequently no bodies of vertebrae have been preserved. Nega- 
tive evidence, therefore, would strongly indicate that these per- 
fectly ossified remains should be referred to a higher grade of 
animals. A microscopic examination, also, of these vertebrae 
shows that they possess a stmctare esBentialljr diffiront fttraa 
that seen in the corresponding bones of fishes; it is, then, evi- 
dently necessary, considering all the points of divergence^ to 
xgect that class, and place the MmuruB among the B^tiUcL 

From the extinct Keptiles possessing biconcave vertebrss, with 
which we have to compare these remains, we may at once set 
aside the orders Oanocephala and Lahyrinthodontia of Prof Owen j 
since in these, according to the present state of knowledge, either 
the notochord was persistent, as in the Archegosaurm ; or, when 
a higher degree of vertebral ossification was attained, the neura< 
pophyses were anchylosed to the centmm. Among the Croco* 
dilian^ nearljr all firom the Secondary formations bod vertebne 
of the amphiGoelian type; but, inasmuch as the centram was 
terminated by very shallow cavities, and had the superior aicb 
tmited to it by suture, it will be unnecessary to give further con- 
sideration to this ^oup. In the Sauropterygia biconcave verte- 
brae also prevail, but they are all more or less elongated, except 
in the cervical region of the PUosaurus, where they have nearly 
the proportions of the present remains. In this case, however, 
the articular extremities of the centrum were fiat^ or very slightly 
concave, and oonseqnentlj this ^enos may likewise be rejected. 

The remaining orders of extinct Saurians exhibiting the bi« 
concaye structure of vertebrBB, with the single exception of the 
lehthifaptiarygia, differ so essentially, in their known remains, 
firom these vertebrae of the Eosaurus, either in the lencrth of the 
centrum, in the depth of its co-adapted cavities, or in its union 
with the neural arcn, that we may evidently terminate the com- 
parison with the important genus on which that order has been 
founded. 

It will readily be Seen firom the previous description, that a 
very close resemblance exists between these Tertebras and those 
Mm. Joos. BoL-43soon» Bunt, Vol. jluuv, m— Jult, isn, 
2 
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of the Ichthyosaurus. This is especially noticeable in their flat- 
tened and subhexagonal form, in their deep and regular terminal 
concavities, and in the separate state of tne neural arch. The 
differences which exist, however, although of much less import- 
ance, must not be disregarded. The most marked of these have 
alxeady been aUaded to; and may be seen in the abeenoe fiom 
the sides of the oentnun of costal articular snr&oes, in the deeper 
concavities at the yertelnul extremities, and in the form and di* 
mensions of the superior arch. The first of these differences 
would alone be deemed sufficient, by the highest authority, to 
establish a distinction between these remains and the vertebrae 
of the Ichthyosaurus ; for in that genus, according to the state- 
ment of Prof. Owen, which is peculiarly applicable to the pres- 
ent case, — " The lower tubercle for the attachment of the rib 
neyer wholly quits the centrum: any detached vertebral oen- 
trom, therefore, that might be disoovmd, which had no lateral 
toberole or articolar sur&ce for a rib, might be safely pro- 
nounced, whatever the form of its anterior and posterior articn* 
lar surfaces, not to have belonged to a true Ichthyosaurus^ pro- 
vided it was not compressed laterally, as in the small terminal 
ribless caudal vertebra3 which supported the caudal fin in the 
Ichthyosaurus.^'* The absence of any lateral compression in the 
present remains, together with their size and proportions, prove 
conclusively that they cannot be brought under the exception, 
which Prof. Owen makes of the terminal caudal yertehne of the 
Mihyo9oam»; and hence the application of his nile wonld sepa> 
rate them firom that genus. 

The points of similarity, then, between these yertebrse of the 
Eosaurus, and those of the IchiJiyosauriy which they most resem* 
ble, clearly indicate that they belong to the same natural group 
of marine reptiles, and to the same order; while the differences 
which exist between them seem to be sufficiently numerous and 
important to authorize the conclusion that they are generically 
distinct; as might naturally be expected from the vast periods 
of time that separated their existence. 
^ Since the genera of Enaliosanrians from the Secondary fcfrma^ 
tions, althongh contemporaneous, differed so widely in form and 
structure, analogy wonld lead us to infer that a f alseozoic rep> 
lesentative of the family would present still more marked pecu- 
liarities in these respects. It is, therefore, particularly interest- 
ing to find indications of so strong a resemblance between this 
primitive saurian and the more recent IchOiyosaurus. These 
fossils, however, present some features of a lower and more 
ichthyic type of structure than that genus possessed, and it is 
not unlikel J that other paifts of the skeleton wonld show a wider 
diyerg^nce. 

* Btport en Britidi Fo«nl BtptUet, Part I, page lOt. 
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These vertebrae of the Eosawrus, although the only remains 
of the genus at present known, are so characteristic and well pre- 
Berved that they afford considerable evidence in regard to the 
structure and habits of the animal to which they belonged. 
Thej indicate that this reptile, like the later Enaliosauriana^ 
vas of great mib,* aiivbreathin^, oold*blooded, and cankiT<axra8; 
tiiat it was aqnatiCf and probably marinei inhabiting the sea or 
estuaries; or possiblj, as might be inferred from the place of its 
entombment, the mouths of rivers flowing into the 8ea.f The 
flattened form of the vertebrae ; the great depth of their termini 
concavities; the separate condition of the neural arch; and its 
short longitudinal extent at the base, — all are consistent with 
the conclusion that the Eosaumis was capable of rapid progress 
through the water in pursuit of its prey, which was probably 
flshes; and since it had then, acoording to our present knowl- 
edge, no superior in point of size, it must have reigned snpreme 
in the waters of the Carboniferous era. 

As the vertebrae which have been described in this paper were 
discovered in 1856, they are, oonsequently, so far as the writer 
is aware, the first osseous remains of a true air-bren thing Saurian 
from the Coal formation ; and the only Enaliosawian remains 
yet obtained from below the Upper Triassic. Occurring as 
they do in Palaeozoic strata, they add another to the arguments 
that have been brought against the so-called "Development 
Theory and they show with how great caution we should re- 
ceive the assertions, so firequentlj and oonfldently made on nega- 
tive eridenoe alone, of the exact date of the creation or destruo- 
tion of any form of animal or vegetable life. They prove, mm- 
over, that during the deposition of the Coal-measures the atmos- 
phere was sufficiently free from the destructive gases, which, as 
many suppose, had contaminated it, to permit the existence of 
a high type of air-breathing reptiles. This period was, in fact, 
the foreshadowing of an age, then far in the future, when Eep- 
tilian life should hold un^puted sway upon the earth, until in 
turn supplanted by a higher and a nobler fbrm of existence. 

* If "we suppose the number of yertebne and the relative length of the head of 
this saurian to hav<e been the same aa in the JclUhyoiaunu^ its entire length must 
1m>t« been between twelve and fifteen feet, wbidi U «t least three timet tM extent 
ef WMJ reptile hitherto found in Palaeozoic strata. 

f Although the strata which contained the vertebne are probably floviatile or 
Mtnary d^>oeite, tfib veuld not preclude the poeeibiHt^ (tf their eontainlDg marine 
icoaains ; as tl>e waters from which they were precipitated were undoubtedly so 
eoooected with the sea that an occasional transter of the inhabitants from one to 
the otbermirikt readily be made: analogous mmm aMnotnDoonmooai tbe p t ai eni 
tinM. 
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Cbbdoal szAimvixioN or ibb bkkunb or ram Eosaueub 

AOADUHVB. 

A comparison of tbe compomtioii of recent and fossil bone u 
interesting, both in a chemical and a physiolo^cal point of view; 
and has already attracted some attention. As it is desirable to 
add to the limited amount of data oq this subject hitherto col- 
lected, the writer has analyzed a portion of a vertebra of the 
JSosaurus, and the results obtained are given below. 

A preliminary qualitative examination of the fossils having 
shown the presence of iron, manganese, copper, alumina, lime, 
magnesia, potash, soda, organic matter, and water; as well as 
fluorine, oolorine, sulphur; silicic, carbonic, phosphoric and sol- 
purio acids, the complete separation of these numeioos constitu* 
enta was necessarily attended with some difficulty. 

The following is a general outline of the methods employed in 
the analysis : The finely powdered substance was first dried over 
sulphuric acid, and then divided into several portions, between 
one and two grammes each. One of these was fused with car- 
bonate of soda; and the resulting mass divssolved in dilute chlor- 
hydric acid : the solution was then evaporated to dryness in a 
water bath, and the silicic acid present was separated and de- 
termined in the usual manner. From the filtrate which ie> 
mained, the copper was precipitated by sulphuretted hydrogen ; 
and, as the smoont of this metal in the substance was small, the 
precipitate was converted into oxyd of copper by moistening it 
with nitric acid, then ignited and weighed. The lime was next 
separated from the remaining solution by sulphuric acid, in the 
presence of an excess of alcohol, and determined as sulphate. 
When the alcohol had been removed from the last filtrate by 
evaporation, the organic matter destroyed and the manganese 
oxjdized by chlorate of potash, the solution was made alkaline 
by ammonia, and the iron, manganese, alumina, magnesia, flno- 
nne, and part of the phosphoric acid present^ were £us piecipi- 
tated. After washing with ammonia water to prevent the solu- 
tion of the magnesia salt, the precipitate was dried, ignited and 
weighed. To ensure the complete separation of the phosi)horic 
acid, a weighed portion of iron was converted into the sesqui- 
chlorid, and added to the preceding filtrate; the resulting phos- 
phate of iron was then precipitated by ammonia; ignited, 
weighed, and the amount added to the weight of ihe previous 
precipitate. The two were then redissolved m ohlorhyario aoid| 
and the phosphoric acid in the substance separated by molybdate 
of ammonia. This precipitate was next redissolved in caustic 
ammonia ; the phosphoric acid a^ain precipitated by the addi- 
tion of sulphate of magnesia ana chlorid of ammonium, and 
&ialiy determined in the form of basic phosphate of magnesia. 
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The quantity of sulphur contained in the substance was not 
estimated directly ; but was calculated from the amount of cop- 
per present, with which it was jinited in the form of copper 
pyrites, as asoertained bj the prelimiiiary ezamraatioiL Tht 
alamiiia was estimated bj dedacting the amount of the other 
ingredients from tbe weight of the two ammonia precipitates. 
The manganese, magnesia, chlorine, fluorine, and sulphano acid 
were not present in suffioient quantities to admit of aoeuiate 
determination. 

A second portion of the original substance was dried at 100° 
C. until the weight became constant, and the loss estimated as 
water. The remaining anhydrous substance was next ignited 
at a red heat for some time in an open crucible; and when it 
ceased to lose weighty the organic matter* which it had contained 
was estimated from the loss, after deducting the amount the 
carbonic acid and the sulphur, which had also been expelled. 
The residue was then treated with cblorhydric acid, the sola- 
tion evaporated to dryness, and tbe silicic acid separated as 
before. The iron, alumina, and phosphoric acid, as well as the 
traces of manganese, magnesia, and fluorine in the filtrate, were 
then removed by ammonia. The precipitate thus obtained was 
redissolved in cblorhydric acid, and tbe quantity of iron con- 
tained in it determined volumetrically by permanganate of pot- 
ash. The filtrate from the ammonia precipitate was next evapo- 
rated to dryness and gently ignitedl to remove the ammonia 
salts, and then treated with hydrate of lime. From the filtrate 
which remained the potash and soda were obtained in the usual 
manner, and first weighed together as cblorids : they were then 
redissolved, and their respective amounts calculated from the 
quantity of chlorine in the solution, which was determined volu- 
metrically by nitrate of silver. 

In a third portion of the original substance the carbonic acid 
was estimatea in the usual wa;i^, from the loss of weight after 
treatment with dilute ohlorhjdrio acid. 

The material taken for analysis was part of a segment finom 
the lateral sur&oe of the vert&ra, which remained after pre- 
paring the microscopic sections. The following were its physical 
characters: Compact, with uneven fracture. Hardness, 3*5. 
Specific gravity at 20° C.^ 2*78. Lustre dull. Ck>lor brown. 
Opaque. 

♦ It is not unliTrely that a portion of the loss by this process was merely water, 
M eombined with some of the comtituentt oi the tubeuuice thai it wai not es« 
ptUmi bcilow tlw hant^if Ignttioa. 
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The results of the analysis were as follows: 



Water, -82 

Organic matter, and Gombiiied water! 2*39 

Pero.xyd of iron, 10-21 

Protoxjd of maoganese, trace, 

Alamioa, 20*15 

Lime, 24*96 

Magnesiai • trace. 

Potash, '39 

Soda, 110 

( copper, 1*22 

Copper P7iU«» i itoB, 1*07 

( Bulphur, 1*20 

FIuoriBe, troci. 

Chlorine, » treue, 

Phospborio addi 11*40 

Carbonic ** 20-89 

Silicic ** 6-04 

Bulphario tmc$, 

100*84 



The matrix of the fossils was an argillaceous shale, colored 
with peroxyd of iron ; and without doubt many of the constitu- 
ents of the remains were derived direetly from this source bj 
infiltration, the silioic acid, alumina, peroxyd of iron, and alka- 
lies, resulting from the deoomposition of clay. 

The small amount of manganese in the substance was found 
to exist as protoxyd, and was probably combined with a part of 
the silicic acid. Protoxyd of iron also was present, but its sepa- 
ration from the higher oxyd, being in this case unimportant, 
was not attempted: the estimated quantity of the peroxyd given 
above is, consequently, somewhat greater than the true amount. 
The protoxyd of iron, as well as part of the lime, probably ex- 
isted m the ibsnls as carbonate. The phosphoiio add was tm* 
doubtedly combined with the iron and fima 

The fluorine in these vertebrae was in smaller quantity than 
has generally been found in fossil bones, and differs widely &om 
the amount obtained by Baumert, who found 16'67 per cent of 
fluorid of calcium in the remains of the Zeuglodon* The results 
of the present analysis tend to confirm the opinion of Middleton 
and otners that the presence of fluorine in fossil bones is acci- 
dental ; and that the large amount of this substance occasionally 
£3und is due to infiltration ; and is not, as some writers have 
affirmed, an original constituent of the remains. 

The organic matter in these remains may have been partially 
dmred bj infiltration from the fossil plants contained in tlid 
fohoancliAg matrix of shale: a cnelhl examination, howeroTy 
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seemed to indicate that a portion of it was of animal origin ; 
and this has probably been preserved irom the original substance 
of the vertebrae. 

The estimation of the organic matter in manj analyses of 
feflsil boneflLwhich have been published, is based on the loss hy 
ignitioD. This method, if alone employed, as is nsoa]] y the 
cafle^ is liable to give very erroneous results, especially Avhexo 
the quantity of organic matter is small ; since the mineralizing 
substances, introduced into the fossils by infiltration, not unfre^ 
quently may contain in close combination a considerable araount 
of water, which remains at temperatures much above those ordi- 
narily used in desiccation. Loss by ignition, therefore, in analyz- 
ing such remains, is no proof of the presence of organic matter ; 
and the results thus obtained are worthless in this respect, un- 
less the existence of this substance has been otherwise ascer- 
tained. The nature of the organic matter also should be deter- 
mined ; as in animal remains from the older rocks it is occasion- 
ally due to infiltration, and may be entirely of vegetable origin. 

In the present analysis the following method was employed 
for the detection of the animal organic matter supposed to be 
present in the fossils: A portion of the finely powdered mate- 
rial, between one and two grammes in weight, was placed in a 
beaker, and a small (Quantity of distilled water added ; the vessel 
was then closely covered, and left on a sand bath where the tem- 
perature was just sufficient to cause a gentle ebullition. The 
neat was contmued, and the water renewed from time to time, 
for several days, to effect the solution of any animal organio 
matter the fossils might contain. The insoluble portion was 
then filtered off, and the liquid evaporated to dryness in a plati- 
num capsule, when the residue, on gentle ignition, carbonized, 
and distinctly afforded the characteristic odor of burning nitro 
genous tissue. This, or some equivalent method of proving the 
presence of animal organic substances, should always be em- 
ployed in analyses of this kind, especially where a complete 
separation of the organio ingredients is not attempted. 

A nitrogen (determination was made on a portion of the ma- 
terial somewhat dififerent from that used in the preceding analy- 
sis, and gave '776 per cent, for the amount of that substance in 
the remains. This corresponds essentially with the results ob- 
tained by M. Delesse, who has made somewhat extensive re- 
searches on this point; and who considers that the quantity of 
nitrogen in fossil bones is, within certain limits, a reliable indi- 
cation of their af^* The substance used in the above deter- 
mination was evidently di£ferent from that previously employed ; 
as the amount of nitK^;6n obtained would indicate a mucn larger 
quantity of gektig^oua tissue than the analysis showed to De 

• OompkM Bflodiii de rA«dl dw BdL Fto^ 1861, i(MM )^ 
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present in the portion first examined. Part of the nitrogen may 
nave been derived from ammonia, which is sometimes intro- 
duced into fossils by the infiltrating waters. A want of suffi- 
cient material prevented fuller investigations of the organic ele- 
ments in these remains. 

The foflBil bones hitherto analyzed appear to have been all 
ih)in the more recent formations; the present analysis, howeyer, 
of a Palamoie fossil does not differ matenally in most lespecfai 
from the resolts previously obtained. 

Ttit Oolkfe^ April ISth, 186S. 



EXPLANATION OF THE PLATES. 

PLATE L 

Vertebral of the Eoaaurua Acadianu* (natural size). 

Figure 1. Oblique lateral view of the Tertebr«| with the posterior artic- 
ular surfiMsee shave, 
a. Pits for the artieuladon of the nenrapopbyses. 
. 5. Kudimentary tnmsvene proosM on the right lateral snrihoe 

of the centrum. 

e. Notch, or depression, in the posterior margin of the centrum. 
Figure 2. Oblique view of the vertebrae, with the anterior articular Bur- 
fooes in front. 

a. a'. Pits for the artiealation of the nearapopbysss. 

b. Rudimentary transverse proce« on left lateral sniftos. 
b*. Ditto on right lateral snriiMie* 

PLATE IL 

Vert^cB of Eosauru* (natural size), with magnified HduMi, 

Figure 1. Posterior view of the more perfect vertebra, 
a. Pits for articulation of nenrapopbyses. 
h. Radimeataiy tnmsvene prooees on left lateral mrfiuMi 
b'. Ditto on right lateral surfaee. 

c. Notch, or ^wsirioD, in the margin of the oentmm. 

Figure 2. Transverse section of the same vertebra^ showing the deep 
concavities of the articular terminal iiiceU, and the rudi- 
mentary processes at b and h'. 

Figure 3. Longitudinal microscopic aeetion, from near the lateral surface 
of the centrum, showing the elongated lacunn arranged 
oonoentrically around an naverrian canaL (Ifagnified 860 
diameters.) 

Figure 4. View of the reticulate<l osseous texture on the lateral iurftuse 
of the centrum. (Magnified five diameters.) 

Figure S. Transverse microscopic section, from near Uie articular snr* 
ftee <tf the centrum. (Magnified 850 diametsn.) 
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.•I ocen »'!•. rirwi from Hr;iOiOr,<\. v. I.'oIj ifi s<~M:irt.:rn»\. ] 
'v -1 into .*-.v>Mii? h\ the inaifrTiPifur v -Ul^ts. A wnt • : •. 'i- 
< .- nt mAtefifc. preveijt^-d tulkr i{ive«5uguti0iis of t,-^ rjs • 
writs ia vh<»f»e remains. 

'J'h^fcMei! i'oucfi hiUfcertc* appear to have \>efii\ v.:) 

from w more rm^t ftyrtiuitk»R<t ; tlwi jyneient analy?i8, how< \ ~ 
ft Pftlteosoie ibisil doM itdt itfTer ruAttenalij in most reeot <i 

r<U OoUcfK isti^ tMt. 

fitPLAltAa^ir OF TH£ i lATEa. 

Figure i. Ol'-'iqwf; l-^ftT.".! vl 'W oi verlebriX;, wi" • Ihe postvifj.-.: >. 

o. Pite for the articuJMioii of the Q<»".ra»> nhv»e«. 
h. Kudtin«nUry tramv«nec pro^ysM <<( . right lateral 9>uif\t 
of tU« tmmn'. 

S '.;r 'V ' " .i 'ti ^».^#«r.f I "'f^'r. of lh<. rcrrrinBQ. 

Pttft fof tii* «ii««^4::k*n 0*^ tv» r- ^i ' apophyses. 
i iMimmUnT tt m tu m m prfi^:^ ^ a k4 i*terai surface. 

I'lgura i. i "■> ' • He nion-, pviieff, v* r eora, ' 

^>^i:.«»' vr«A4v<tni6 process oo tes^ lateral surface. 

' '^vi>st^'$it_mfmmm m ibm^a of the oontnira. 
fi^tf i. ] . V tf&9^^ J '"tuaiK, vertebra, sjiowing tliA .'t^p 

F'ljiwr*', 1. .'v; -^g^' u^in:* ioiorfj«c<^^ ti^etK ''r-.m a. the iui nai ufface 
V*' ihft fMdtt^ai} •ftowii^tbe ek»!^,at6<l lacunae arraiiged 

Flgiira 4. View ' - r'te X'<;-:'u)ftv.'^' • lateral snr&o* 

of V.;-* i--<'.H3..r- '*.T V 'j. ...•*ju«'.C'..'* 

y't|-ura 6. T*Wij.*v.-r«e r*. v =fO0, fy«iin ttm.: r.,-. ariicuiar snr- 

face of the c«irt*w** ( Xiagoifje*! ;J50 diameters.) 
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Art. XL — The Physiology of Sea-sickness; by ElCHABD MXADS 
Bachjb, Assistant U. S. Coast Survey. 

(BMd befiore the Gonneetlcnt Ajcademiy of Arts and SdeacM, Jvobouj 15» 18081) 

All that is known about sea-sickness is, that certain invokm- 
tary motioDS of the body produce an effect upon the nervous sys- 
tem. This effect results in nausea. This nausea is called se^-sick- 
ness. The question is not solved, as to the manner in which the 
nervous impression is produced. 

It is generally supposed, that sea-siokness is produced by the 
mere motion of the body, and consequently of the stomach. 
That it is produced by motion, is not to be denied, but as wher- 
ever sea-sickness occurs, motion is the pervading concomiLant 
of existence — the thing most patent of all that is evident to the 
senses, and the body is so unpleasantly subjected to it, we lose 
sight of the iact^ tfatat with the body are also subjected all the 
senses or perceptive fiiculties, and that these are called upon 
to comprehend an entirely novel state of existenc|. 

I have said, that the mere action of motion upon the body is 
supposed to produce the nausea called sea-sickness. I hope to 
be able to overthrow this theory by the arguments and proo& of 
another theory, which I am about to advance. 

The points which I intend to prove are — that the agreeable- 
ness of motion is a mere matter of habit — that motion however 
violent is not nauseating " per se" but only inasmuch as it pro- 
duces an impression conflicting with its ordinary contrasted 
efifocts as pre-established in the mind, ibat the idea of motion is 
the result of concurrent testimony of the senses— and, that in 
novel motions, there is a violation of the conception of motion 
derived from the habitual concurrence of the testimony of the 
senses — that as the result of this violation, a conflict of impres- 
sions ensaes, and the brain is affected — thence the nervous sys- 
tem, and nausea results. In tine, I maintain that sea-sickness is 
a disease of the brain, and not of the stomach, except incident- 
ally, or as affected by the brain, although, it is true, that the 
Stomach reacts upon the brain. 

I now commence my argument in which I have attempted a 
procedure, which, I trusty cannot &il to bring conviction of the 
truth of the theory to any one who will carefully analyze it. 
In all statements of facts which I have introduced I have taken 
the experience of others, as well as my own. 

The appearance of motion when the observer knows that his 
own body is at rest, is not nauseating. To ascertain the effect of 
the mere appearance of motion under these circumstances, we 
can take no better example, than that of a train of cars drawn 
by a looomotiye at full speed. The more rapid motions of the 
Am. Joob. Sol— Saocum Snm, Tou XXXIV, Na IfNXWiisr. 18891 
3 
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beayenlj bodies are not appreciable by our senses. We bave 
conception of them througn the mind, but not through sight 
or hearing, therefore I have chosen the motion of railway trains 
for the purpose of illustrating the effect of the mere appearance 
of motion. Standing as near, or as far off, as one pleases, Irom 
a train of cars in rapid motion, no more nauseating effect is pro- 
daoed upon the spectator, than hj the sight of any object at rest 
Tet the appearance of motion is nanseating in two casefr— bat 
these are where ihe idea of motion of the bMy is involved, that 
is, where motion of the body of the observer is either in dd>at§ 
by the .mind, or acknowledged by the mind and the motion is 
not felt. If this can be made to appear, it is additional proof, 
that the mere appearance of motion is not nauseating, or as I 
shall henceforth express it for convenience, the appearance of 
motion is not nauseating "per se." As an example of the first 
case — that the appearance of motion is nauseating " when motion 
of the body of the observer is in debate by the mind " — ^tsike the 
jfoUowing : In a dimly lighted depot, two trains of cars stop side 
by side — presently one starts — so gently that an oocnpant of one 
cl the trams Auinot decide whether it is his own train which is in 
motion, and consequently whether it is his own body which is in 
motion or whether the motion perceived, is that of the other train. 
This produces a sensation of uncomfortableness — of giddiness- 
indicative that nausea would result if the effect were continued. 
At all events, it produces an impression of motion of the body, 
which impression is derived through the instrumentality of the 
sight, and which impression afiEects the nervous system nnpkas* 
antl V — yet the body of the observer may have been at rest all the 
while. As an example of the second case — the assertion " that 
the appearaaoe of motion is nauseating when motion of the body 
of the observer is acknowledged by the mind, and the motion 
is not felt,^^ one illustration, as in the first case, will suffice. 
In the slight trembling of an earthquake, when the jar would 
Lave escaped notice, but for the faint oscillation of a chandelier 
which calls attention to the existence of an earthquake — this 
oscillation through the impression which it gives the observeri 
that his body is in motion, often causes the smisation of nausea. 
It is impossible that the motion of the body of the observer oonld 
oaose the sensation, for the case spoken of is one where the ex* 
istenoe of the earthquake would not have been known, but £>r 
the oscillation of the chandelier. The sensation could not have 
proceeded from the mere perception of the motion of the chan- 
delier, because such an object can be viewed while swinging 
violently, without any sensation being produced, other than the 
perception of its swinging. 

Tha oanse of the disagreeable sensations just described, is ow* 
ing to the &ct that nature requires our senses to keep paoe. The 
ngut must not prodaim what the feeling does not at onoe oor- 
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roborate and ** vice versa." In the first case, nervous impression 
was produced by doubt in the mind of the observer as to whether 
his body was or was not in motion, and in the second case, 
by the consciousness of motion of the body, which motion was 
not felL In neither case, did the senses keep pace, consequently 
the nervous impression ensued, and consequently nausea. It is 
eviilent, although the sight was the agent in these lesults, that it 
iras anhf the agent, and it was the imagination which produced 
the effects. Sight was the intennediaiy. It may be safely in- 
ferred from the effect of the appearance of motion in the two 
cases just cited — that if a man oelievinff himself in his senses, 
should see a landscape glide by, he would become nauseated, yet 
it is evident that the nausea would proceed from the involved 
idea of motion — the idea that he might be in motion without 
feeling it — for if he knew it was only the landscape which he 
saw that was in motion, he would regard it with terror, but with- 
out other sensation, and it would affect him as a passing train of 
. oars when he knew that his own body was at rest— that is, it 
would not affect him at all, as far as nauseation is concerned. 

We see then, that the appearance of motion **per se ^ does not 
nauseate, and we see too, how the nervous system is impressed 
by the imagination so as to bring about nausea. 

The senses from the earliest infancy have grown up and been 
educated together, to act in harmony. It requires habit to render 
them capable of keeping pace together in a novel condition of 
existence. The motion communicated to Hit body by riding in 
a earriage, is bv no means violent, notwithstanding which, per» 
sons in early life, frequently become nauseated while thus riding; 
This is merely because the sense of sight and the feeling of a oer> 
tain motion have not been educated together. This I shall proceed 
to show. It is well known, that persons perfectly habituated to 
riding in a certain position in a carriage, object to riding with 
the back towards the direction in which they are proceeding, on 
the plea that it makes them sick to do so. It doubtless has that 
effect, but it is impossible for the effect to be produced by the 
mere motion in that position, for it is impossible in a carriage in 
motion in the dark, to decide in what position one is sitting in 
relation to the line of progress, unless some obstacle should inters 
pose^ or the road should be so bad as to afford an equivalent to 
a number of obstacles in the way, or unless the driving is of 
such a character, by sudden turnings and abrupt increasing or 
slackening of speed, as to indicate to the occupant of the carriage 
the position in which he must be sitting. In a word, in ordinary 
conditions of progress in a carriage, it is impossible in the dark to 
determine in what position one is sitting. This is not generally 
known. Experiment will proy« my assertion to be true. 

It has been already shown, ihat the appearance of motion 
" per se" does not nauseate. How then is a person accnstomed 
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to riding in a carriage, nauseated by riding with the back to- 
wards the direction in which he is proceeding, for the appear- 
ance of motion "per se" does not nauseate, nor can motion 
"perse" nauseate in that instance. The effect is derived from 
oonsciousness of motion perceived by two senses at least, while 
at the same time, the appearance of objects violateB the habitual 
impression prodaced by the sight of them. In. the dark, the 
effect must be derived from pure ima^nation. If ve gr^nt then, 
that a particular mode of progress in a carriage can nanseate 
one accustomed to a carnage (and it is often seen) and we 
grant at the same time, that appearance of motion "per se" is 
not nauseating (and this I have proved) and we know also, in 
the case spoken of, that motion " per se " could not have pro- 
duced the sensation of nausea (because the motion is the same 
in any position, and the person is habituated to one) we most 
then acknowledge that tne nansea is produced neither by the 
motion " per se, nor by the appearance of motion " per se," but 
by a conflict of the two senses of feeling and sight. If this 
can be inferred in the case of one accustomed to the motion of a 
carriage, it must apply with more force to one unaccustomed to it. 

So thoroughly have the senses created a conception of mo- 
tion, that the exclusion of sight does not alter the idea of its 
appearance, nor alter the idea of the appearance of violation 
of preconceived effects. The mental picture is always present. 
If the exclusion of ihe sight did alter these ideas, the closing 
of the eyes wonld in one of the esses just mentioned, save 
firom nausea a person unaccustomed to riding in a certain po- 
ntioUi and in the other case, would secure immunity from nau- 
sea to the person unaccustomed to riding at all. But it does 
not save them, which shows that the mental picture of progress 
and of unwonted effects, takes the place of that produced by ac- 
tual vision. It is immaterial whether the sight is acting or not 
acting. Whatever senses exist in an individual, have conjointly 
created a well defined idea of the contrasted effects of motion, 
and this conception is always evident to the mind without the 
continued intervention of lul the authors of the conception. 

Having shown that a certain motion is nauseating, but is not 
nauseating "per se," we may &irly infer that no motion is nan- 
seating "per se." Perhaps in very violent motions, there may be 
some mechanical effect produced by the movement of the stom- 
— this is not a primary cause of sea-sickness, but an aggrava- 
tion of it. Otherwise, it must be snp|X)sed that the stomach of 
a sailor becomes entirely changed in its nature. 

The law to be deduced from what I have attempted to demon- 
strate is ^is — that the violation of the habitual conception of 
contrasted effects of motion, is the cause of the nauseation which 
ceonxs during novel motions — and the cause is not motion 

per flfl^'' not the sppeannoe of motion " per se." 
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If such effects as those just described in the case of riding in 
a carriage can nauseate, when they are produced by compara- 
tively shght changes in the habitual conception of contrasted 
effects of motioa " it is not surprising, that toe effect of motion 
at sea should hrmg the great and oontinaoiis nausea called sear 
eicknesB. The motions of a ship vary infinitely. As soon as a 
certain kind of motion has lasted £>r a long time, the voyager 
becomes accustomed to it| and he has no more tendency to becoma 
nauseated, than has the man accustomed to a carriage. He may, 
however, become sick again, if the motion should vary, and yet 
not be increased. A person habituated to the sea, may remain 
ashore for a long time, but his senses readily accommodate 
themselves a^ain to conditions once understood. It is true, 
that even old sea csptains are sometimes afflicted by sea-siek- 
nessy bnt this does not inyalidate the theory which I haye ad- 
vanced. There are temperaments so predisposed to sea-sick- 
ness, that the inuring process has to be perpetaally renewed. I 



the same immunity to each person. The causes which I have 
mentioned as superinducing sea sickness affect every one, but 
the capability of resisting it varies with every temperament. 
There are individuals who never become sea-sick — that is to the 
extent of succumbing to nausea — but they undergo the same 
process of edncatbn of the senses. The difference between 
these persons and those who do snocomb, is that their organi- 
zations in physique and temperament enable them to renst 
the inclination to nausea and the education of the senses is com- 
pleted before nausea has been able to overcome them, although 
It always attacks. There is no one, who in a first experience at 
sea, is not disposed to nausea, but there are some few persons, 
who possess such organizations, that with the aid of a firm de- 
termination to resist an attack of sea-sickness they are enabled 
to escape it, and to pass the ordeal of the novel mption at sea 
without manifest inconvenience. 

At sea, motion immediately nauseates, even when it is much less 
than may be experienced in a swing without the slightest impres- 
sion. In a swing, motion is comparatively regular. It requires 
little education of the senses to enable them to keep pace with 
each other. The evidence of the sight is nearly the same as that 
of the feeling. If a person in a swing is blind, or keeps the eyes 
shut, there are still measures of the extent of motion. These 
measures are firstly the ooints of highest elevation and greatest 
depression — secondly, tne corresponding intervals of time- 
thirdly, the perception of the rush in progressing through the 
atmosphere^ for not only does the cessation of the rush indicate 
the points of pretttest elevation, bnt its increase or diminution^ 
indicates continuously all other points. Hearing may also be 
xnentionedi as it oonlxibutes to the conviction of the mind as to 
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ihe tiniformity of the motion to which the body is subjected 
when swinging. All these certainly give a most accurate idea 
of the segment of a circle which the body is describing in the air. 
Nausea can be produced in a swing, but it requires very little 
education of the senses to enable a person to bear the motion. 

I have been told by a person who attempted to prepare liimaelf 
fi>r a sea Toyage by using a swin^, that the prooesB was entirely 
unaTailing — ^yet I doubt yenr much, whetber the motion to whioa 
one IB auQeotod at sea, is often greater than can be attained in a 
well constructed swing. But the motion of a swing is quite uni- 
form — that at sea far from it, and the failure of the swing to 
inure a person to unequal motion, shows that it is not motion 
which affects us, but inequality of motion, and that it is not the 
mere mass of flesh and digestive organs which are alone con- 
cerned, bat other elements as appurtenances of the body de- 
mand oar eonslderatlon, and as 1 liope to prove^ merit it^ &r 
more than the mere body and stomacb, which becoming diseased 
only react If it be said, that animals, such as horses and dogs, 
become seasick:, and yet haye no such nice senses as we have, 
excepting perhaps scent ; — answer by saying, that a horse is 
always terrified at movement in which he does not see the cause, 
even terrified at perfectly noiseless movement. What is it which 
prompts a young dog to jump at all hazards from a vehicle in 
rapid motion, even when driven by his own master, and what 
makes him eventually delight in ridmc? Preconceived ideas of 
motion when yiolated bring terror to Sodi horse and dog. The 
conditions of noyel motion, once accepted, the senses are recon* 
oiled and habit is the result. If then we allow these animals to 
possess habitual conception of motion, they must be affected at 
sea as human beings are— in the same manner if not in the same 
degree. The tumbler pigeon precipitates itself with a revolving 
motion towards the earth, but does not appear to be at all af- 
fected by the motion which its body has undergone. If the same 
bird is taken in the hand and its head placed under one of its 
wings and it is then whirled around, it may be placed on a ta- 
ble^ and during a few moments it will appear lifeless. A<|natio 
birds of the graatestyigor in flight, and habitoated to floating on 
stormy wayes, often become nauseated on the decks of vessels. 

Let us now consider the motions at sea. A ship rolls, plunges, 
seems to pause, then dart, and every movement brings the pas- 
senger increased uneasiness. There is no precedent in his expe- 
rience for such movement. If he possesses sight, the view of 
objects is at variance with all that he has been habituated to in 
other motions. If he is blind, his mental conception — the pic- 
ture in his mind — is equally at variance with his habitual con- 
ception. In a few days, in either cese^ the person would be 
inoifforent to the motion. He will haye learned, in the mean* 
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time, to reconcile the evidence of his senses. If he possesses 
eight, it will have been educated in conformity with unequal 
motions, just as it was educated from childhood to comparatively 
equal ones, or if he is blind, his conception of the appearance of 
motion, will have been reconciled with motion experienced. In 
either case, it is the conception of ihe appeaiance of motion, as 
contrasted with the feeling, which conception will have reoon<med 
itself with existing conditiona. Both those who see, and tiie 
blind possess this habitual conception, which is nevej^ shnt out 
from the mind as has been shown. Closing the eyes will not 
discard it. If it did, every one subjected to unusual motion 
could in that way, secure immunity irom nausea. This has been 
shown not to be the case. 

Let us now consider the peculiar effect of unequal motions 
upon the human body. It is my conviction that motion is nau- 
seating whenever the estimate of its extent does not correctly 
preceow it The mind mechanically calculates what Is to tsJce 
place while it is taking place. 

I shall now endeavor to show, that "motion is nauseating 
whenever the estimate of its extent does not correctly precede 
it" I have already shown that motion is not nauseating " per 
se." I have also shown, that when it does nauseate, it is when 
the brain is impressed. The question naturally suggests itself 
here, as to what there is in the impression produced on the 
brain which affects us unpleasantly and produces nausea. It is 
the idea of undefined movement of the body of the observer. 
Back of this I do not pretend to go. Nature nas so constituted 
ns, that undefined motion is repugnant to our organizations. 
Nauseation from motion proceeds from the idea present to the 
imagination, that the body is the subject of undefined motion. 
The nauseation of sea-sickness, of course, eminently proceeds 
from undefined motion. But to the proof — an experiment which 
any one can make. I have often lain awake at night in the 
caoin of some great ship at sea, and guaged the motion and cal- 
culated the capability ot the passengers to resist an access of nau- 
sea. Choose a ttme, when there is a regular sea and wind, when 
the ship ploughs along pretty evenly. Now and then, seas will 
rise somewhat higher than the rest. Sea-sick passengers habit> 
nated to uniform motion — at the intervals when the ship has been 
accustomed to rise or to fall, feel that they rise still higher or 
fall still lower. The difference in motion is not perceptible in 
violence, and yet causes many to give involuntary evidence of 
the occupancy of their state rooms. The strain of fancy is ever 
exerted and soliciUms to imagine and attain the turning point, 
although after it is gained, the motion, as in a descent, may be 
stUl more rapid. Let any one who has been at sea, recall how 
trying was a continuous movement in one direction, even a long 
rise upon a wave^ when the motion is certainly not as swift as in 
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a descent, and at the same time remember, how small the motion 
of a long gliding rise or descent is, as compared to much that 
one is subjected to at sea — how much less violent. The effect 
upon the observer is produced simply by the dilference of motioa 
— by ignorance of the extent to which it is going — ^by the idea 
of undefined motion. When one's senses are edncated in the 
novel cooditioQ of existence at sea, the motion is no longer un« 
defined. A ship oonld make no movement whieh would not be 
accompanied by a corresponding idea of space passed through. 
There is no motion at sea which Tdj habit will not cease to appear 
undefined, but if it were possible for a ship to mount heaven- 
wards, and to sink rapidly near to the bottom of the sea in 
alternate movements, it is my belief that the hardiest sailor 
would become sea*sici^ 

The sammary of what I have attempted to demonstrate is tfak, 
that searsicknesB is not the result of motion "per se," nor of the 
appearance of motion " per se," but is the result of the senses 
"violating the habitual conception of contrasted effects of mo- 
tion" and producing on the brain the idea of undefined motion. 
When the senses are educated to form cooperating and agreeing 
measures of the novel condition of existence at sea^ nausea ends. 
If they never formed these measures nausea would never end. 

For another proof of this theory, take the case of an infant. 
Instances of children in arms being sea-sick are very rare.* 
A . child certainly feels the motion, that is to say its body is sub* 
jeot to the motion equally with that of the oldest passenger. But 
a child undergoes motion without feeling it. It sees too, without 
perceiving. In its case nothing conflicts. It is as ready to be 
rocked on the billows as in its cradle. Its youth precludes the 
possibility of its h<aving any habitual conception of motion from 
the education of the senses, and if it feels any sensation, that sen- 
sation is at variance with nothing. As soon as children begin to 
"take notice," as it is called, the education of the senses begins, 
and thus we find, that children shortly afterwards, at the age of 
two and three years, are attacked by sea-sickness, but they recover 
long before adults are secure from it The case of a blind man, 
because he cannot see^ and consequently cannot perceive, is not 

* A medical friend has handed us the following note ou a case of his own ob- 
■ervation. — Bml 

While I was surs^eon on the emigrant packet ship " Webster" (1861,) I recollect a 
case of a girl (an infant) at the breMt d^ing of sea-oiciiueas. The child was perfectly 
iMmltby When passed by the Impeetin^ Medical Officer in Liverpool, and continuMl 
to be po, apparently till after we discharf^ed our Pilot nt Holy Head. On the eve- 
ning of the first day out, it was very rough and blowing hard, and coDseqaenthr a 
large mmiber of passengers, both aaulte and diildren, were alRieted with eea-eiek- 
nsRs (Morbus N:iiiticu"i). They all eventually recovered with the exception of this 
diild. It bad all the symptoms of sea-sickness, such as loss of appetite, vomiting, a 
eool dammy ekin, tongue thickly coated In the middle, and a weak feeble poise. In 
spite of good medicnl treatment, it cootin q ed to fiul mpldly with debilitj, till wt 
anired ia long. 27 ° when it died* Dr. S. S. PiieBM.L 



Digitized by Google 



in any respect similar to that of an infant, for I have shown, that 
the mental picture may conflict with reahty, and the blind maa 
has the mental picture — the idea of space — motion — speed— 
everything — excepting color. Not only are babies not usually 
afflictod witii sea-eicknen, but just in proportion to tlie youth Si 
children, are they exempt from it Since my own obserTatioii 
indicated what has been asserted in regard to the immunity of 
babies from sea-sickness, I have enquired of persona of ex]>eri- 
ence, whether their observation tended in the same dixeotiony 
and I have been confirmed in my belief.* 

It has been asked by a friend, to whom I communicated this 
theory of sea-sickness, whether the insane are sea-sick, and an 
answer in the negative would certainly seem to corroborate the 
tlieory. Thus far, however, I have been unable to aaoertain, as 
the insane are so rarely allowed to go to seai that it would require 
long and patient investigation to determine the point. Immu- 
nity from sea sickness in a yery few cases might be a mere coin- 
cidence. As &r as the answer has been made to my enquiries, I 
shall give the result. I know of two persons, who, there is every 
reason to believe never had been at sea until a voyage, when they 
labored under the " mania a potu." These persons did not be- 
come sea-sick. Another case of which I have reliable informa- 
tion, is that of a young girl, who was insane, and who was taken 

♦ Among the latest testimony which I have received, is a letter written by Cap- 
ialQ R. P. Hanson Bath, Maine. This letter is subjoined. Mucli other testimony 
luM bMQ veeeivtd verbttUy, or \a my own teatimoiiy derived from doM ubser ra- 
tion and comparison during ft s/ries of years. The remark that it is impossible, in 
a carriage in motion in the dark for the occupant to decide in what direction he is 
rittu^ in relatfoQ to tbe directloa of progress, is one wbidi T be«rd made by voj 
father many years ago, at a period when I was but a child. Memory treasured this 
allflged iiact. and not suspecting for a moment, that the determinatioa of its truth 
woold 9W9r be of any- aervioe, beyond tbe mere yerlfication of a enriout fiust, I waa 
aUe mbeequently to investigate it, and to ascertain its entire oomctoess, and now 
it forms a very important link in tbe chain of evidence which I have adduced in 
sopport of my theory of sea-sickness. I have often received the testimony of 
Oioem on various poinitS» by merely listening to their descriptions of certain senea- 
tioiMy and thus I was generally enabled to avoid what mij^t proTe leading qaeatiooa. 

LtUtT of (kfL JS. P. ifansoa 

Bath, Oct. Uth, 1861. 

R. It Baon, Bson 

"Dear Sir: — Your letter regarding sSii-ddCBesB has been received, and I most 
cheerfully comply with your request — oflforiDg any information (which has come 
under my observation during thirty years actual services as shipmaster mostly in 
the European business) which you may deem relative or interesting to that subject. 

In answer to your questions regarding children — I have never known an in£ant» 
nursing — sea-sick, and children from the age of two and a half up to four or 4va 
years, are not often sea-sick, when so, the attack is but short, slight, and seldom 
returns. Such, I believe, is in conformity with your own views: it is what I hava 
invariably observed with many hundred emigrant families. 

1 will mention I once knew one of the wont eases of sea-sickness complalelj 
nad almost instantly cored bj fear. Respectfully your ob't serv't, 

K F. Mansos." 

▲x. Jook Sol— Sbooho Seribs, Vol. XXXIV, No. lOOi— Jolt, 1888. 
4 
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to sea by her father, who was the captain of the ship. She too 
was not sea-sick. I should be very sorry to mar a strong case of 
evidence in favor of the theory which 1 have advanced, by an 
assertion of the truth of which I am not positive, even if I were 
willing to state any thing of which I iim not absolutely certain. 
I give mj inTestigatioQ of tbis subject, fbt wliat it is worth in 
the thoaghts of those who may read this article. I shall not 
support my theory in any measure whatever npon the result of 
that slight investigation. Therefore I do not assert, that the in- 
sane are not liable to sea-sickness. 

I think it sufficiently clear from all that has been said, that im- 

fression of the brain is the cause of nausea on the ocean, since 
have shown, that it is not motion " per se " nor the appearance 
of motion "per se" which causes it, but an idea^ which I have 
termed one of undefined motion, derived when the body is sub- 
jeeted to motion in an nnnsaal manner, from the "violation of 
the habitoal oonception of contrasted effects of motion.** There 
are minor causes of sea-sickness, or rather, not so much causes as 
aggravations of it. These are close cabins, smell of bilge-water, 
unusual food, and as I have said, the stomach reacts npon the 
brain. 

A precaution frequently taken by people about to commence 
a sea-voyage, is to eat nothing or scarcely any thing. Another 
precaution taken, is to get immediately into a berth. Neither 
plan is good. Neptune is the most insatiable highwayman on the 
globe, and attempts to levy toll on all. The traveller who comes 
totally unprovided. &re8 oadl^, if he cannot sacoessfullj resist 
In plain Eog^h, tae stomach is weakened by want of food, and 
is taerefore more liable to be acted upon in the production of 
nausea, and if nausea should ensue, retching is probably more 
distressino; without than with food. Lying down is an excellent 
plan to adopt for the purpose of avoiding nausea, but when the 
posture is assumed in a berth with the nauseous smell of bilge 
water around and as is often the case, with a tin vessel of ques- 
tionable nicety, hooked on the edge of the berth, the plan is no 
better than the first 

Persons frequently imagine that some partionlar article of ibod 
cured their sea-sickness. It is a general rule, that whatever a 
sea-sick person is able to eat at all while sick, or . convalescent^ 
gets the credit of the cure. The most heterogeneous articles are 
spoken of as specifics. The best preparation to avoid sea-sick- 
ness, is to go aboard ship with the stomach supplied with its 
accustomed amount of food. It is best, as far as possible, to 
maintain the habits of shore. 

Many reasons combine to render the deck of a vessel in any 
thing like fair weather, the proper place to remain, either 16 
avoia seMiekness, or to zeoover from it It is there^ that iher 
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sight can be more quickly educated to tbe movement, than it can 
be in the cabin. The crests and troughs of the seas can be ob- 
served, and thus it can be seen, just how far one has to rise — just 
how far to fall. Persons will frequently find, that the view of 
the waves has a beneficial efiect in stilling nausea) suffered 
more aererely in the cabm. This is not only on aooount of the 
iMh air on deck, but because in the oabin, the idea ef motion is 
more undefined. The view of the horizon also, has a most ben- 
eAoial eSSoai, The horizon is the only object which has the 
appearance of remaining stationary, and the motions of a ship 
are readily graduated by keeping the gaze directed to it. On 
deck the miserable sea-sick passenger can breath the fresh air, 
in lieu of the conglomerate smells in a cabin aboard ship. He 
can also choose a position amid-ships, where there is the least 
motion of any place on deck. Then there are more ^eeable 
objects to look at on deck, and beyond, than in the cabin, and 
it 18 very important thM the mind shonld be distracted from the 
passing scene — or, what is disagreeable or most so in it. In a 
£cx>t-note, I have adverted by a quotation to a oase^ where a wo* 
man who had been prostrat^ for some days by sea-sicknsss^ was 
immediately and completely cured, owing to tne action of terror 
on her mind, resulting from the belief tliat the ship was found* 
ering, and this case is by no means isolated. 

If in addition to what has been recommended, the passenger 
will spread a mattress, and put himself in a recumbent posture, 
all wul then have been done^ that can be done, to prevent, to 
enre^ or to alleviate searooknesB^ until the education of the senses 
i« completed. 



Abt. nL — On ^ Mnpmodl Iniarvolaiion of Observatunu in 
Physics and ChemUfyy; by W. P. G. Babtleit. 

The object of the present paper is to bring to the notice of 
physicists some methods of interpolation ; not that there is any 
principle in them new to mathematicians, but because no proper 
methods appear to be praelically within the reach of many of 
those engaged in making such observations in physics and chem- 
istry as require interpolation. 

Whatever difficulty there is in the problem arises from our 
entire ignorance of the form of the function which the observa- 
tions follow, and from the necesaaxily irregular intervals at which 
they are made. 

Every method of interpolation under these conditions amounts 
to OLSsuming some formula involving arbitrary constants, and de- 
termining the values of these by elimination from the equations 
furnished bj fihe obserratbns. 
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If all the observations aie reqtdred to be rigorooslj saftisfiedi 

Lagrange's formula, 

. ^ (^a - a'a-<i)Va-^) . • .^"^ ^ 
is probably as good a way as any of arrangiDg the elimination, 
since it is only necessary to multiply tbe various factors to ob- 
tain the function y, developed in powers of the variable t; y,, 
y„ &c., being the observed values corresponding to the values 
i^j &c., of L* Otherwise the determination of the constants 
may be made either so as to satisfy exactly some of the observa- 
tions, or so as to satisfy them all within moderate limits — ^say 
the probable errors of the obsenratioiia themselves. The former 
prooeeding is theoretically imperfect^ because it makes some of 
the observations of no account whatever in determining the 
values of the constants, using them, if at all, only to help the 
selection by successive trials of the fonn of the function. The 
latter is generally impracticable in a direct form, unless the con- 
stants enter linearly into the equations, in which case the method 
of least squares will always give good results; but if besides 
this, the successive terms in the development, either of y, or of 
any given function of form a convergent series, it will gene- 
lally be advantageons to use Oanchy's method, which, notuntk- 
Mtaming it» wokuUon of the law of probable error, is praodoally 
sa£Qcient, and indeed far the best, for almost all the physical 
formulas that it is worth while to develop at all in an empirieal 
eeries. 

This method not being, like hast squares, generally accessible 
in a working form, it is proposed to devote special attention to 
its operation. Its principle is to neglect at each step all the 
term^ of lower orders, leaving in general a form 

and then of all the values 

*»«o 4- 1 + *a«2 + 
which might be given to the constant o, by assigning different 
sets of values to the A;'s, to select that in which the ^'s are all so 
taken (=±1) that the denominator above written becomes the 

♦ Tf there are m-f-1 observed values of y, there will bo only ^(m+l) different 
factors to be computed io all the denominators of the formula above written ; and 
it k evident frmn tbeory of eqoatkiiM, tluit the oofiffident of in the nmiMi^ 
ator (expanded in powers of t) of the coefficient of Will be (- l)*" times the sum 
of the products formed hj every possible combination of r different factors, tu 
tmUiing from Ukt.mm lie ianu a mMmi n g wUdi iafaolvM fbr thewkMi 
work only 2'"+ 1 -(m+8) different prodnoto ot tw or mm tanoo iMh, iod th— 
lore oolj this number of multipUeatikNM. 
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absolute sura of the special values of u* To show more dis- 
tinctly how the numerical application is to be made, we shall 
here arrange some formulae for computation, changing for this 
purpose some of Cauchj's notation and giving the development 
•n entixely different fozm. 

Let it be asBomed, as usual, that the obeerved qiuuitity y, coii> 
TeiigeB when developed in the form 

If this assumption does not give, on trial, a convenient formula, 
the logarithm or any other function of y may be tried in the 

{>laoe of and its development made in precise!;^ the same way. 
t will he etisj to see, moreoTer, that, any yanables we please 
may be substitnted fbr the different powers of t, provided only 
the series w eonvargenL The function will first be developed in 
the form 

(2) r=S^+M^H^^^^+'B^^i^+ ^ 
in whioh ^t, ^H', &o., are functions of the Ibrm a+^+d*+&a 

and are respectively of the first, second, to, de^^rees in t. The 
nnmerical values <» £1, to, and the expressions for ^t^ to^ 
being found, the series (2) is immediately reducible to the form 
(1). Let s be the number of observations given to determine 
A, B, to ; then the formulae req^uired in practice are 

«i=y» «a=— . «.=T 

^ls:<-«,, ^l*=l«-«,, ^ISss^i-ftg, JlTszr^m^ 



f 

sy 



♦ For the complete analysis, whidi is quite simple, the reader is referred to th« 
original litbograpiied memoir published in 1886, or to ita republicatioD in 1837 in 
XftiMlTill^ /owrmil i» 3fathhiuUique$, tome ii, pa^e 198. The atme tluDg is alio 
appended as a note to the first volume of Moigno^s Caleui Diffhrentid, p«ge 61t: 
and apwUtl tnasktion ofit in Um U, 8, OoaU Bunt^ ApoH tot UW, SM. 
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S'^ &c., indicate the algebraic sum of the s values of the 
respective functions beibre which they are placed; but before 
taking the sum ^'^ the signs of all the numbers corresponding 
to the cases in which the values of are negative, and indudiog 
ih€86 valnes themselyeSy must be cbangecL Sunilarly befovo 
teking -^'f rigns most be changed tbronghout for the 

oases in whicn ^^i*^ Ib0L| xespeotively aie negative. So 
that s'^t, :s"JH', ..,sxm}jm^ absolute stuns of these 

quantities. The following equations 

(4) ^«>U*»^=:0, ;Ef»y«^o 

ara true for all values of n greater than m, and may therefore 
be used as checks. Each of the conditions (4) breaks up (except 

the case in which n=l) into two more convenient partial sums; 
for, denoting the sum of all the values of a function correspond- 
ing to positive values of ^^V" by 2'['"J(-f-), and of those corres- 
ponding to negative ones by ^^X—)^ the equation 

2z=iO is equivalent to 2:r«](-)=0, and 

^i»»J=0 •« «* -2t«3(-f)--2l"»l(~)=0; whence 

(5) .rt«l(+)=0, 2t'"l(-)=0, 

which may take the places of 2 and -2'[">] ia the form (4). There 
might occur cases in which this principle of subdivision could 
be carried on still farther. The advantage of using (5) instead 
of (4) lies in the narrower limits within which it is necessary to 
look for an error discovered bj means of (5). 

The special forms of the various functions are written out in 
(8) as for as will suffice for determining four terms in the value 
<^y, and computing so as to test the accuracy of the approxi- 
mation and apply tSud checks (5) to it. An inspection of (3) will 
show : 

Ist, that the first term^ 9^, is simply the average value of y, 
2d, that to determine the second term it will be necessary to 
compute y', «n and 1$: 
3d, for the third term, y", «„ Jt\ <?„ ^H*, and ^: 
4th, for the fourth term, y", «„ ^t^, y„ and 9: 

and so on till the residual quantities, are seen to be small 
enough to be neglected. 

If more special forms are desired besides those written out 
in (8), the law of their formation is obvious from an inspection 
of those actually developed there. It is such that, in general, 
if ^ and fSi be the mth letters ia their respective alphabets, then 



It will be obsenredthat nocasesooour in which n is less than m. 
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To get out symmetrically the coefficienta of (1) it is easy to 
find that they are of the following forms : 

(6) e+L8'^ji3+ Ac 

ete. etc elo. 

in which 

[1]=-., 

[2]=_.,_(J,(1] [21=-(J,. 

[8]=— ,-|j,[i]-r.[»l [«l=-(».-r.P'l [«'T=-r. 

etc eto. eto. 
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[L&weTs SolobQity of AnhjdrotM NaO SO, in water, dereloped Iii powoi 0f 
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4958 


16 00 


2560 




4096 


116-5 


11-684 




867 1 




10778 


8. 


4878 


9 86 


970 




966 


+ 40-6 


5 584 




6261 




7633 


9. 


4781 


- 496 


t4-6 




189 


- 6e*6 


- 0644 




898-5 




8798 


10. 


4682 


+ 0-40 


02 




0 


155-5 


+ 4-716 




622-9 




6677 


11. 


4542 


979 


968 


+ 


988 


295-6 


14106 




527-8 




5788 


12. 


4485 


20-61 


4«4*8 




8756 


40S*« 


S4'9Se 




198*8 




t078 


13. 


4296 


84-42 


11847 




40779 


541-6 


88-736 


+ 


561-6 




34102 


14. 


4266 


+ 5317 


28270 


+ 160314 


- 672-6 


+ 57-486 


+ 2203 9 


+ 143687 


2 


67726 


-60-42 


8724-1 


+ 


98482 


0 


+ 0004 


+ 


07 


+ 


4 


X' 












-S9S60 


S79-986 


-I- 8888-8 


'l'8847M 







A^t^ 


AH^ 


y'" 


A^t^ 






I. 


+ 


98-4 


+ 6812 




6885 


+ 6-3 


- 182-20 


+ 88 


a,= -4-8U 


S. 




77-5 


688-9 




8959 


+ 4-9 


12326 


•h 8*8 


aa» + 688-1 


8. 




24-8 


211-8 


+ 


2486 


- 8-8 


- 1261 


- 8-7 


-1*8877 


4. 


+ 


16-8 


+ 162-2 




8041 


38 


+ 386 


8-8 




6. 




21-0 


- 64-8 




4081 


12 8 


5208 


12-9 


0j,=! + 10-125 


6. 




44-8 


206-7 




8680 


17 0 


7169 


17-8 


)3aB 4- 1186-0 


7. 




48-7 


248-8 


+ 


3201 


- 15 1 


7542 


-16-9 


8. 




87-8 


470 1 




1014 


+ 26 3 


7188 


+ 25 5 


73= + 17-447 


9. 




66-6 


692-0 




6029 


143 


+ 4800 


18-8 


10. 




89-2 


670-6 




12317 


+ 1-6 


- 617 


+ 1-6 


«= 4887-5 


11. 




97-2 


670-1 




22610 


- 66 


10916 


- 5 -4 




It. 




68*1 


- 460-7 




87788 


+ 8-8 


19870 


•Mli) 


WW 


13. 


+ 


8-0 


+ 169-4 




12227 


-19 9 


-15182 


-18 2 




14. 


+ 285-5 


+ 1621-9 


+ 


74884 


+ 16-2 


+ 46587 


+ 110 


Cs:+ 01858 


X'(+) 




0 


- 0-1 




8 


0 


+ 8 


0 


9»HHX»0U1 




+ 


01 


+ 0-7 


+ 


2 


- -2 




- '2 




+ 911-9 


6746-8 


+ 117881 


-•1 -1 


-6 -1 


-1 --1 




X'" 












+ 17-4 


156767 


-l -1 
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f3aA< 












1. 


- 280-8 


- 88110 


+ 889-1 


+ 11685 


+ 92-1 


-20 




1 


= +4-816 


s. 


S60-0 


$0718 


861-0 


fiS67 


72-« 


1-4 




'2 


=r -666*8 


s. 


209-4 


24738 


290-7 


8687 


286 


- 01 




;3: 


= -206 


4. 


199-8 


S8642 


276-7 


+ 2655 


+ 206 


00 








6. 


158-8 


18768 


220*6 


- 1188 


- 8-7 


•1-0^ 






Is -10-126 


6. 


1284 


16170 


178-3 


3589 


27-8 


0*8 


1 




]a-10IO 


7. 


118 8 


18974 


164*2 


4341 


33*6 


0*8 








8. 


660 


6619 


77-8 


8202 


63-6 


0-8 


r8"l=--17-4 


9. 


- 6-6 


- 770 


+ 9-1 


103'28 


70-9 


+ 0-5 








10. 


+ 47-7 


+ 5640 


- 66-8 


11700 


90-7 


-01 






= 4686-6 


11. 


142-8 


16871 


198-3 


11694 


906 


1-2 


B= 


= - 15-539 


12. 


262-4 


29811 


850-4 


- 7868 


- 60 9 


2*2 


C= 


= + 0-1338 


18. 


8922 


46329 


544 5 


+ 2955 


+ 229 


- 1-7 


Ds ^0-000111 


14. 


+ 6820 


+ 68763 


- 808-0 


+ 28297 


+ 219-3 


+ 5-2 









In this example, to which Cauchy's method is applied, the 
numbers in the column y express the solubility* of anhydrous 
sulphate of soda in 10,000 parts of water at 14 different tem- 
peratures, — column t contains the corresponding temperatures 
less 50° (for convenience of development). The work is carried 
as far as the determination of four terras in the development 
according to powers of (temp. —50^); bat a comparison of the 
values of ^ with those of ^" shows that nothing is gained hy 
the addition of the foarth term. Since the values of A, B, &c., 
are obtained by using (6) it is not necessary to obtain the coeffi- 
cients a, 6, &c., at all. In taking the sum ^' the signs are to be 
changed in the first nine cases ; therefore ^'{+) means the alge- 
braic sura of the last five cases, and ^'{—) that of the first nine, 
^•"(-f) is the algebraic sum of the 1st, 2d, 8d, 4th, 13th and 14th 
cases, and ^"{—) of the rest. includes the 4th, 5th, 6th, 

7th, 8th, 9th, and 14th, and -^'"(-) the rest. The values of 
and S'X^) are written on the same hoiizootal line oppo- 
site the argument s**; similarlv with and for i^, 

M. Bienajm^ has shownf that if each case of the equations, 

etc. etc. etc. 

were multiplied by the proper least-square factor (different for 
each case and for each of these equations) before taking the sums 
^, 2", &c., the process would become merely another form for 
the expression of the elimination in least-squares given hj Gaussj: 
and otners. 

The advantages of Oanohy's method are its simplicity, the ease 

♦ Acoording to Ldwel, Annal** de Chimie and Physiq^ie, xlix, page 60. 
f CompU$ Renduit toOM ZXxrii, 4 Juillet 1863 ; aud LiouviUe's Jaumai de Mathi- 
matiqu$9t xriii, pag* S99. 8m also Oaoebj'i Note^ Ompttt JUnd^ aocvi, St Jiio, 

1853. 

1 la the Ditquititio de eiemcntit PtUladi* ; nod translated into French oo oaM 
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W. p. O. BartkU on Interpolatien in Pkysia and CkemUtry, 8S 

"with which the important check (5) is applied to the work, and 
the fact, which is of great importance in many of its applications 
to physics, that it is not necessary to determine beforehand how 
many coefficients A, B, &c., are to be eliminated. The objec- 
tions, which seem fatal to it as a substitute for least squares 
where the latter is properly applicable, are of rerj little import* 
08868 where the form of the fonction Is wholly assumed 
and the formula therefore only to be trusted within the limits of 
the series of observations ; for in these cases the formula which 
gives a minimum yalue to the sums of the squares of the differ* 
ences between the computed and observed quantities, is not ne- 
cessarily better than many others giving other sets of properly 
distributed small differences, especially as "the errors of observa- 
tion " are frequently mixed up with others of the same order of 
magnitude, arising from errors in the values of the variables, 
<, t', &a 

If however the series of observations is reiy extensive (Uke 
those, for instance, on the tension of steam) the labor of finding 
an empirical formula becomes altogether greater than its value^ 
and it is better to tabulate the function without reference to any 
"interpolation-formula" satisfying the whole or even any great 
number of the observations. For this purpose the observed 
quantities must first be reduced to equidistant values of the 
variable, and then these may easily be interpolated to as frequent 
intervals as we please by the methods in common use. 

To accomplish the furst obj ect there are several methods. The 
mechanical one of ploUing a curve (however valuable in suggest- 
ing the true physical lata of the phenomena) cannot often be used 
for this purpose with as much accuracy as computation. In the 
method of interpolation by divided differences''^* each determined 
place depends only on a very few of the adjacent observations, 
and a series of such places, unless the observations were accurate 
to the last figure, would not be apt to harmonize. Another way 
is as follows : let one of the equidistant values of the variables 
be ^0, then the observations may be represented, m the vkinity of 
by the series, 

(7) y=A+B(<-. t,)~\^C{t^t,y+S^ 

in which A is obviously the required value of y corresponding 
to <»<«t and may be determined in each case from as many ob* 
aervations as we please to use. Oauchy's me^iod applied in this 
way to some of icegnanlt's observations has been found to give 
an accurate table of vapor-tensions with very little labor. i>o- 
terminations of A were made for every 6° of temperature from 
9° to 39*^, and ten observations were used fox each determination. 

. • SMlMtab^ ClBldi^toiiLiB,pk81,|«0S; ^DttHotg^ 
Ax. JouB. Sol— Sbcwxb Smns, Vou ZZXTV, Na IMK— July, 1808. 
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Akt. IV. — On Electrical currents circulating near the Earth's ster' 
face, and their cormectioJi wiOi tJie phenomena of the Aurora Po^ 
laris. — 9 th Article; by Elias Loomis, Professor of Natural 
Philosophj and Astronomj in Yale College. 

Is YoL zxzii, pp. 824-886 of this Journal, I bave shown the 
ezistenoe of a stream of electricity dri fling across Central Eu- 
rope in a direction firom about 28° E. to S. 28° W. For 

several months I have been collecting the materials for a similar 
discussion in this country, and now present the results of these 
enquiries. My materials are derived from the magnetic observa- 
tions made at Toronto, Cambridge and Philadelphia, from May 
1840 to Dec. 1842, and during a portion of this time at Wash- 
ington also. The observations at the first three stations were 
made with needles mounted in the manner recommended by 
Ganss but tbose at Washington were Biede with a deoHndion 
compass having a needle of eleven inches i-n length, whose mo- 
tions were much less free than those of Gaass' construction, and 
which therefore did not give the time of the maxima and minima 
with equal precision. For this reason the last column in the 
following table contains a large number of blanks. The table 
exhibits a list of all those cases in which there was a well 
marked maximum or minimum value of the magnetic declina- 
tioD, and when this maximum or minimum value was of Bb&eH 
duration. All the dates are expressed in the mean time of 
GK^ttingen. 

OBSXBVSD DBVLB0TI0N8 OF THE HORIZONTAL MAGNETIC NEEDLE. 



1840. Hay 89. Maximam, 



Max. 
Mio. 
Mix 
Uin. 

Hn. 
Mill. 
Mio. 
Max. 
Mia. 
Muc 
Min. 
Max. 
Min. 



Max. 
Min. 
Max. 
Max. 



Max. 
Mm. 



Minimum, 




Philadelphia. 



fa. in. 

10 65 

11 10 
11 80 

11 ss 

11 45 
U 66 
IS 16 

12 86 
18 46 

14 16 

15 0 
15 60 

15 65 

16 20 
16 35 

16 45 

17 0 
17 10 
17 20 

17 S0-S6 

18 6 
20 80-85 



h. m. 
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TbAU continued. 





Tofonto. 


Cambridge. 


Philadelpliia. 


Waa 


Kington. 






h. 


m. 


h. 


m. 


h. 


m. 


k 


n. 


184a If 1^80. 


Max. 


0 


50-65 


0 


60 


0 


60 






Hin. 


2 


6 


2 


6 


2 


6 








Mm. 


2 


20 


2 


20 


2 


20 








Max. 


9 


80 


9 


80 


9 


25 








Min. 


9 


86 


8 


86 


9 


85 






June 24. 


Max. 


18 


40 






16 


86-40 






June 26. 


Min. 


5 


10 






8 


10 






JaljS8. 


Max. 


16 


26 






16 


26 






Mio. 
Hue. 

Min. 


19 
18 

19 


0 
80 

40 






19 
19 

19 


0 
SO 

40 






July 28. 


Max. 


8 


10 






6 


10 








Max. 


10 


48-80 


10 


40-46 


10 


46 






Min. 


11 


85 


11 


80-35 


11 


80-35 








Mtz. 


11 


60 


11 


50 


11 


60 








Mb. 


18 


26 


13 


25 


18 


25 








Max. 


14 


40 


14 


85-40 


14 


40 








Min. 


15 


6 


16 


5 


15 


6 








Mas. 


15 


15 


16 


10 


16 


10 








Min. 


16 


40 


15 


86 


16 


85 








Min. 


16 


20-26 


16 


20 


16 


20 








Max. 


16 


85 


16 


80 


16 


80 








Min. 


16 


46-60 


18 


40 


16 40-46 








Max. 


17 


6 


17 


0 


17 


0-5 








Mio. 


17 


20 


17 


20 


17 


20 








Max. 


17 


40 


17 


86 


IT 


40 








Min. 


18 


6 


17 


65 


18 


0 








Max. 


18 


16 


18 


6 


18 


10 








Min. 


18 


80 


18 


80 


18 


S8 








Max. 


18 


85 


18 


80 


18 


85 








Min. 


18 


50 


18 


46 


18 


60 








Max. 


19 


20 


19 


10 


19 


16 








Max; 


19 


60 


19 


60 


19 


50 








Max. 


23 


26 


23 


26 


23 


26 






fiept 28. 


Max. 


10 


40 


10 


40 


10 


40 


10 


46 


Max. 


13 


50 


13 


40-60 


13 


50 


18 


88 




Min. 


15 


45-50 


15 


45 


16 


65 


15 


60 




Min. 


22 


50 


22 


60-66 


22 


60 


22 


60 


S«pt 24. 


Mio. 


0 


85 


0 


86 


0 


86 


0 


80 


Min. 


2 


16 


2 


15 


2 


16 


2 


15 




Max. 


2 


86 


2 


80 


2 80-86 


2 


86 




Min. 


4 


80 


4 


80 


4 


to 


4 


88 




Max. 


10 


60 


10 


45 


10 


46 


10 


46-50 




Mio. 


11 


10 


11 


6 


11 


6 








Max. 


14 


80 


14 


60 


14 


60 








Min. 


15 


16 


15 


10-15 


18 


16 








Max. 


16 


0 


16 


0 


18 


0 








Mio. 


18 


88 


18 


88-80 


16 


SO 


16 


86 


Oct. 22. 


Min. 


8 


35 


3 


35 


3 


85 






Nov. 28. 


Mnx. 


2 


15 


2 


16 


2 


16 


2 


20 


Dec. 2^. 


Max. 


11 


46 


11 


45 


11 


45 


11 


46 




Max. 


13 


10 


13 


10 


18 


10 


18 


10 




Miii, 


13 


25 


18 


26 


18 


25 


13 


25 




Max. 


13 


40 


18 


85 


18 


35 


18 


85 




Min. 


14 


20 


14 


15 


14 


16 


14 


18 




Max. 


16 


0 


14 


66 


14 


66-60 


18 


0 




M^r. 


16 


20 


15 


20 


15 


20 








Min. 


18 


60 


18 


80 


18 


60 


18 


60 




Max. 


it 


80 


88 


SO 


SS 


SO-86 


SS S0-S8 
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Table continxud. 





Tonwto. 


Cambridfa. 


PbiUdelpbii. 


Wvbinftoa. 




k 


m. 


b. 


m. 


fc. 


n. 


k. 


ah 


Dee. S4. Max. 


1 


30 


1 


80 


1 


80 






Max. 


2 


66 


2 


65 


8 


55 






Hin. 


8 


6 


8 


6 


8 


6 






Jen. 20. Max. 


16 


25 


15 


25 


16 


25 






Jen. 21. Mio. 


7 


6 


7 


5 


7 


5 


7 


4 A 

10 


Min. 


8 


60 


8 


50 


8 


60 


8 


50-56 


FelkSC Hex. 


18 


16 


13 


16 


13 


15 


IS 


15 


Min. 


13 


60 


13 


40-60 


1 3 


50 


13 


50 


Max 


15 


10-16 


16 


10 


16 


10 


16 


« A 

10 


MlIK 


15 


36 


15 


30 


15 


80 


16 


80 


Max. 


16 


0-5 


15 


55-60 


16 


0 


16 


0 


Mm. 


21 


SO 


21 


80 


21 


80 


21 


80 


MenbM. Hex. 


12 


6 


12 


0 


12 


5 






Min. 


12 


20-26 


12 


20 


12 


20-26 






Max. 


12 


40 


12 


40-46 


12 


40 






Kin. 


15 


25-30 


15 


25 


16 


S6 






Hex 


15 


46-50 


15 


46 


16 


45 






Mes; 


16 


25 


16 


20 


16 


25 








18 


26 


18 


86 


18 


86 






Anil SI. He& 


11 


15 


11 


16 


11 


16 


11 


15 


Mex. 


14 


60 


14 


60 


14 


60 


14 


46-50 


Hex, 


15 


20 


16 


16 


16 


20 






Mia. 


16 


80 


16 


80 


16 


80 






Max. 


16 


45 


15 


40 


15 


45 






Min. 


16 


65 


16 


65 


15 


66 


16 


66-60 


Min. 


18 


20 


18 


20 


18 


20 






JUy tS. Max. 


12 


25 


12 


20 


12 


20-25 


12 


25 


Max, 


13 


46-60 


13 


46 


13 


45 


18 


60 


Min. 


14 


15 


14 


15 


14 


16 


14 


16 


JoneSS. Max. 


10 


40 


10 


40 


10 


40 


10 


40 


Max. 


12 


10 


12 


10 


12 


10 






Min. 


19 


10 


19 


6-10 


19 


10 






Min. 


23 


15 


23 


10-15 ' 


23 


15 






June 24. Max. 


1 


40 


1 


40 


1 


40 






Min. 


8 


46 


8 


46 


8 


45 






Jnly 81. Max. 


14 


85 


14 


30-35 


14 


80-85 


14 


85 


* *• 

Mm. 


14 


66 


14 


60 


14 


60 


14 


50 


Max. 


16 


25 


16 


20 


15 


25 


16 


25 


lun. 


16 


15 


16 


10 


16 


10-16 


16 


10-15 


Min. 


17 


46-60 


17 


45-50 


17 


60 


17 


60 


<A^e 


19 


10-15 


19 


16 


19 


10-16 


19 


15 


Max. 


20 


0 


19 


65 


A A 

20 


0 






Mm. 


21 


15 


21 


15 


21 


15 


21 


15 


Jnly 22. Mm. 


8 


40 


8 


40 


3 


40 


8 


85 


Aqg;27. Min. 


10 


50 


10 


60 


10 


er A 

50 


10 


60 


Mm. 


12 


66 


12 


60 


12 


60 






Max. 


18 


16 


13 


15 


18 


15 


18 


16 


Mex. 


14 


55 


14 


56 


14 


66 


14 


66 


Max. 


17 


80 


17 


25 


17 


25-80 


17 


80 


Mio. 


18 


20 


18 


20 


18 


20 


18 


20 


MA3C 


18 


80 


19 


S6 


19 


80 


19 


80 


▲iig.S8. Mex 


1 


36 


1 


80-36 


1 


35 


1 


85 


Min. 


7 


40 


7 


35-40 


7 


40 


7 


40 


Sept. 22. Max. 


18 


40 


18 


40 


18 


40 






Sept St. Mia. 


0 


30 


0 


80 


0 


80 


0 


80 


Min. 


3 


10 


8 


10 


3 


10 


8 


10 


Oei. 20. Max. 


14 


60 


14 


45 


14 


45 


14 


45-50 


Mex. 


18 


46 


18 


40 


18 


45 


18 


45 


Min. 


19 


0 


18 


66 


19 


0 


19 


0 


Max. 


19 


10 


19 


5 


19 


5 


19 


5 
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TabU continued. 





Tmroota 


Cunbridf*. 


Philadalpbia. 


WaiMaim^ 








k. 


n. 


h. 




h. 


m. 






1841. 


Oet 20. 


Min. 


19 


80 


19 


30 


19 


80 










Max. 


19 


60-56 


19 


50 


19 


50 


19 


60-55 






MID* 


S< 


S 


88 


6 


88 


6 








Oot SI. 


liin. 


0 


6 


0 


5 


0 


5 


0 


5 






Max. 


8 


10 


8 


10 


8 


10 


8 


10 




sen. 26. 


Max, 


14 


40 


14 86-46 


14 


80-40 


14 


40-46 




DacbSS. 


Min. 


20 


5 


20 


5 


20 


5 


80 


• 






Min. 


22 


16-20 


22 


15-20 


22 


15-20 






1842. 


Jao. 19. 


Max. 


1-2 


24 


12 


20 


12 


24 










Max. 


16 


42 


16 


40 


16 


42 










Min. 


17 


12-18 


17 


1 K 

15 


17 


12-18 








Feb. 25. 


Min. 


11 


86 


11 


80 


11 


80 










Max. 


12 


0-6 


12 


0 


18 


0-6 


18 


6-10 






Max. 


16 


0 


16 


0 


15 


0 


15 


0 






Min. 


19 


42-48 


19 


46 


19 


42-48 


19 


45 




Fdi.S6. 


IGa 


0 


0 


0 


0 


0 


0 


0 


0 






Max. 


13 


0 


18 


0 


13 


0 


13 


0 






Min. 


14 


12 


14 


10 


14 


12 


14 


15 






Hue 


17 


18-18 


17 


16 


17 


18 


17 


16 




JIM Si. 


Max. 


4 


0 


4 


0 


4 


0 


4 


0 






Min. 


8 


86 


8 


86-40 


8 


86 


8 


30-85 




A]vil 20. 


Max 


18 


80 


18 


80 


18 


80 


13 


80 




Min. 


14 


0 


14 


0 


13 


54 


14 


0 






Min. 


15 


48 


16 


60 


15 


48-54 


15 


50 






Max. 


16 


24-80 


16 


20-26 


16 


24 


16 


25 






Max. 


19 


80 


19 


80 


19 


80 


19 


80 






Min. 


19 


48-64 


19 


65 


19 


64 


19 


66 




April 21. 


Max. 


6 


0 


6 


0 


6 


0 


6 


0 




Half VI. 


Max. 


14 


64-60 


14 


55 


14 


64 


16 


0 




Max. 


19 


24-80 


19 


26-80 


19 


24-30 


19 


80 




Jane 22. 


Min. 


14 


18-24 


14 


20 


14 


18 


14 


20 






Max. 


16 


6 


14 


55 


16 


• 


16 


6 






Max 


16 


42 


16 40-45 


16 


42 


16 


46 






Max. 


17 


18 


17 


15 


17 


18 


17 


20 






Max. 


17 


54-60 


17 


60 


17 


64 


17 


66 






Max 


19 


86-48 


19 


80 


19 


36-42 


19 


45 






Max. 


20 


86 


20 


85 


20 


86 


80 


85 




J^UM 28. 


Max. 


0 


0 


0 


0 


88 


64-60 


0 


0 






Max. 


8 


36 


8 


85 


8 


36 


8 


40 




July 20. 


Max 


18 


18 


18 


15 


18 


18 








Aug. 26. 


Max. 


11 


48-64 


11 


46 


11 


48 








Max. 


14 


18 


14 


10 


14 


12 










Min. 


14 


30 


14 


26 


14 


80 










Max. 


16 


86 


15 


80 


16 


80 










Ifin. 


4 


0 


8 


55 


8 


54 








SopbSl. 


Min. 


12 


64-60 


12 


65 


12 


64 










Max. 


IS 


80 


IS 


20-26 


13 


24 










Max. 


17 


54 


17 46-«0 


17 


48 










Min, 


19 


24 


19 


16 


19 


18 










Max. 


21 


64-60 


21 


55 


21 


54 








Bept 22. 


Max. 


4 


0 


8 


66 


8 


54 








Max. 


8 


12-18 


8 


10 


8 


12 








Oct. 19. 


Max. 


18 


80 


18 


25 


18 


84 








Min. 


18 


0-6 


18 


0 


18 


0 










Max. 


21 


24 


21 


26 


21 


24 










Max. 


22 


24 


22 


26 


22 


24 








Oct. 20. 


Max. 


0 


SO 


0 


80 


0 


80 








Nov. 25. 


Max. 


15 


18 


16 


16 


16 


18 








Dfl&Sl. 


Max. 


14 


48 


14 


46 


14 


48 








Max. 


17 


48-54 


17 45-50 


17 


48 
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The following table shows in how many cases the maximum 
deviation of the magnetic needle occurred earlier at Cambridge, 
Philadelphia or Washington than it did at Toronto; in how 
many cases it occurred at the same instant; and in how many 
cases it occurred later than at Toronto. From May, 1840, to 
Dec. 1841, the observations at each station were made at inter- 
Talff of 6 minates; but in 1842 the obsenratioiw «t Toronto and 
Philadelphia were made at interrala of 6 minutes. The differ- 
ences therefore in the times of maximum deviation axe generally 
0, or 5 or 10 minutes ; but when at one of the stations the indi- 
cations of the needle were sensibly the same at two successive 
observations, we may obtain differences of 2^ or 7-J- minutes. 
In the few cases in which other differences are obtained, they 
have been classed with the numbers in the table to which they 
approached nearest. 



Maximum devimtion of the magnetic needle. 



t Cambridge. 


FfaiUdtijibto. . 


WwbingtoD. 


12i mioutes earlier, 


2 






10 


7 






74 « " 


6 


1 


1 


6 « « 


84 


19 


s 


1\ " « 


16 


26 


1 


At the same instant, 


U 


10 


S8 


2^ minutes later. 


8 


I 


t 


5 « « 






•5 


Average result. 


3"* 11 earlier. 


I'^iO earlier. 


0"»15 later. | 



These observations indicate that the maximum deviation of 
the magnetic needle adyances like a wave over the earth's sur- 
ftee; and that the direction of its motion is from K. 68^ E. to 
S. 68^ W. A comparison of the Cambridge and Toronto ob- 
servations indicates a velocity of progress amounting to 113 
miles per minute ; while a comparison of the Philadelphia and 
Toronto observations indicates a velocity of only 76 miles per 
minute. 

The following table shows in how many cases the minimum 
deviation of the magnetic needle occurred earlier than at Toronto; 
in how man^ cases it occurred at the same instant ; and in how 
manjr cases it occurred later than at Toronto. 



Minimum deviation of the magnetic needle. 





Cambcidf*. 


PbiUdalphuk 


WMhiogton. 


16 miDUtM Mriier, 


1 






10 " - 


• 






Ik " " 


S 






5 « « 


It 


18 


6 


2i « " 


12 


8 


2 


At the same instant. 


40 


66 


21 


2i minatM later. 


4 


8 


1 




1 


0 


Z 






1 




Average result, 


9»^9 earlier. 


I«*10 earlier. 


0» 04 later. 
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These observations indicate that the minimum deviation of 
the magnetic needle advances like a wave over the earth's sur* 
face ; and that the direction of its motion is from N. 69° E. to 
S. 69° W. A coraparisoQ of the Cambridge and Toronto ob- 
Berrattons indicates a velocity of progress amoantiiig to 166 
miles per nunutej while a oomparison of the Philadelphia and 
Toronto observations indicates a velocity of only 108 miles per 
minute. 

We thus see that the average progress of the maxima and 

minima deviations of the magnetic needle was very nearly in 
the same direction and with the same velocity. Assuming that 
the average direction of both classes of waves is the same, we 
find their progress to be from N. 68° E. to S. 68° W. ; and the 



Cambndge and Toronto observations is 184 miles per minute; 
while the velocity deduced finom a comparison of tne Philadel* 
phia and Toronto observations is 89 miles per minute. 

In my former article, p. 884, 1 found that in Central Europe, 

the deflections of the magnetic needle were propagated in a di- 
rection from N. 28° E. to S. 28° W. Mr. C. V. Walker deter- 
mined that the direction of this motion in England was from 
N. 42° E. to S. 42° W. ; and we now find this direction in the 
neighborhood of New York to be from N. 68° E. to S. 68° W. 

At the time of a considerable number of the preceding ob* 
aervations, auroras were recorded at some one of the stations. 
The fbllowiog are the auroral notices at Toronto^ corresponding 
to some of the preceding dates. The dates are all given in the 
mean time of Gdttingen. 

Auroral obarvalUm at ToroiUo, 

1840. May 29. 15l>« Faint light in north. 

15^ 16™, faint streamers shot up from N.E. to altitude 

60° ; a most brilliant aurora followed. 

16\ aurora most brilliant. 

16b fiin^ a perfect arch from N.W. to N.E. Splendid 
strannen rising from it, and almost a eontinaad 
riaam of light from the incessant flashes or pnlsatiooa. 

IV*. Streamers disappeaiad ; £iint patches of li|^t and 

a few pulsatioDs. 
18^. Very faint light arch, dark clouds rising in N. 

horizon. 
19^. Bright anrora. 
20h. Bright aurora. 
Aug. 28. 1 4^ 30<". Splendid aurora. 

16^. Aurora visible at intervals. 
X^h 3om. Aurora very splendid. 

Auroral light obscured bj the clouds. 
19^. Overcast 

21^ Cleared up ; aurora again Tisihle. 



velocity of their 




deduced from a comparison of the 
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40 Pro/l £. Loomis on the action of Electrieal Cunrontg, 

1840. Oct 22. From 15^ to 18^ faint auroral light. 

Dec 23. I?'*. Bank of auroral light in N. ; faint streamers. 

18^*. Auroral light in N. Patches of light and streamers, 

19^, Faint anroral light In N. 

1841. April 21. 15K Auroral light in N. horixon; a hw fiiint atrMBH- 

ers rising from it. 

20^. Faint auroral light to N. 
July 21. 11^ 30™. Bright bank of auroral light in N. 

19\ Faint auroral light in N. 

20K Faint auroral light in N. 

21*>. Faint auroral light in N". 
Oct 80. I4I* d5<". Auroral light in N. 

15b 20°*. Very &int auroral light along N. horizon. 

Tho following notices of the auroia were recorded at Wash- 
iogton. The dates are given in the mean time of the place. 

Auroral obitrvaiions at Wathington, 

1840. Aug. 28. From 8^ SOn to 9^ 46* p. m. the aurora disthiotly nst' 

ble, extending from N.E. by N. to N. W. by N. ; fiunft 
appearances of it at irregular intenrals, until 46» 

A. M. of 29th. 

Sept 23. At 10** 40'" p. M. a segment of an auroral arch, extend- 
ing from to N.N.W.; centre or highest point, 
N. by E. ; altitude 8% 

The following auroral notices are from the register kept at 
New BLaven by Mr. E. C. Herrick. 

Auroral ohervationt at Jfew Havm. 

1840. May 29. A conspicuous aurora. A narrow belt overhead be- 

tween 9^ and 10^; and after 10^ auroral waves aa 
high as zenith. 

Aug. 28. A considerable aurora visible. An arch 40** high in 

K. between 10^ and 11^ Few streamers. 
Oct 82. A distinct aurora. An arch 2^ or 8® high lying 80* or 

40° along the northern horizon. 
Dec. 24. During most of the evening there seemed to be a faintly 
luminous vapor, particularly in the K., but also more 
or less elsewnere. 

1841. March 24. An auroral arch low in N. horizon all evening ; abovi 

2** high ; bright. I saw no streamers. 
July 21. A faint auroral illuoaination at 10 p.k. and also at 8 

A. M. of the 22d. 
Oct. 21. About 1 A. M. a brilliant auroral display, not extending 
higher than 40° ; etreamers rapidly shifting. 

1842. April 20. Slight aurora about 11^ and &mt traces through the 

night 

If now we make the companson for those dates at wliicb an 
aarora was reoorded at Toronto, we shall find that the maxima 
and minima demtionB of the magnetio needle ooou|xed at Cam* 
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bridge on an average 8»*88 earlier ihan at Toronto, and at Phil- 
adelphia l™-87 earlier than at Toronto. These results are a little 
greater than those obtained from a comparison of all the obser- 
vations, and indicate a motion somewhat more nearly east nnd 
west; but the general character of the results is the same. We 
seem authorized then to infer that in the eastern part of the United 
Slates tlie irregular deflections of the magnetic needle^ whether attended 
CT not by any auroral exhibition^ are generally jpropagaied in a di- 
rection from N, eS^ Mto& 68® W.J and wWk an average velocity 
of about 112 mtZev per mmuie. 

Daring the exhibition of brilliant auroras, auroral beams do 
not ordinarily continue stationary for many minutes. They 
generally exhibit a movement of translation towards the south, 
and frequently also a movement to the east or west of the me- 
ridian. In order to determine whether there is any uniform- 
ity in the direction of this motion, I have collected together 
all the notices of this kind which I could find recorded in the 
Am. Journal of Science, in the Keports of the N. Y. Kegents, 
find in Tarious other works. The following is the resnlt of this 
examination. 

Notices of lateral displacement of the auroral beame. 

Vol. xiT, p. 92. 182Y, Aug. 28. New York Oily. Waves of light 

began to flow from the eastern toward the western part of the Inminone 
arch. The whole arch moved towards tlie south. 

Vol. xiv, p. 94. Troy, N. Y. The flowing of the light from E. to W. 
was constant. 

Vol. xiv, p. 104. Canandaigua, N. Y. About the time that the arch 
broke np into colnmns, it seemed to nioTe back towards the north. Soon 
after it moved again to the sonth, apparently with a more rapid motion 

than ever. 

Vol. xiv, p. 105. 182'7, Sept. 9. Cannndaigna, N. Y. A light cloud, 
moved gently to the west, and gradually put on the appearance of beams 
of light Proceeding still west, and probably a little south, they seemed 
to tengtben and descend toward the western horizon. The movement 
westward was distinct, bnt not snfBcientlj so to enable me to estimate 
the rate of motion. 

Vol. xiv, p. 106. lb. The western motion of the frnjyments was per- 
ceptible, and was estimated at four degrees in thirty-two seconds. 

Vol. xxvii, p. 113. 1833, May 17. Philadelphia, Pa. This arch 
passed gradnatly towards tbe soutn. 

Vol. xxvii, p. 119. 1838, July 10. Philadelphia. Four beams were 
yisible ; the last beam vanishing after appearing to move westward. 

Vol. xxix, p. 389. 1835, Nov. 17. New Haven, Conn. The zone 
moved slowly to the south, until about 9 o'clock. Prom this time it be- 
gan to recede northward. 
Am. Joub. 8ol— SBOOxn Sbbim, Vol. XXXIV, Na lOQl^JviiT, ISM. 
6 
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Vol. xxx» p. 185. 1885, Dm. 11. Toronto, Canada. AH Aeaa laya 

moved in a very stately march from east to west 

Vol. XXX, p. 231. 1835, Sept 4. New Haven, Conn. The stream^FS 
all moved to the east about 6°. Beams shot up about 80*' high, and 
moved laterally to the east 

Vol. nxii, p. 178. 1887, Jan. 25. K«w Ham. Tha twfliglit of 
the northern sky moved slowly southward. 

Vol. xxxii, p. 221. 1836, Aug. 12. lb. Over head the aich mored 
southward. In the east it also advanced southward. 

Vol. xxxii, p. 222. lb. Parallel fleeces, distinct from each other, 
were in slow motion toward the west 

Vol. xxxii, p. 226. 1888, May 8. New Haven. The arch admeed 
Bonthward. — The bow moved slowly south. — The aroh had advanoed 
southward. 

Vol. xxxii, p. 394. 1836, May 8. Toronto, Canada. A shining broad 
column of light passed very slowly and bodily to the westward. 

Vol. xxxiii, p. 212. 1837, July 29. Burlington, Yt A luminous 
aroh moved slowly to the aonih. 

Vol. zxxiv, p. 275. 1 887, Nov. 14. Geneva, N. T. A bright white 
streams passed the north star, on itd way to the west 

Vol. xxxviii, p. 202. 1839, Sept 3. Nashville, Tenn. A westwaid 
motion was observed in three principal columns. 

Vol. xxxviii, p. 376. 1839, Sept 3. Middiebury, Vt The belt moved 
sonth — ^rapidly at first, then more slowly. 

Vol. xxxix, p. 194. 1840, May 28. New Haven. The helt drifted 
southward atuie rate of about a degree per minute. 

Vol. iii, n. s., p. 440. 1847, April 7. New Haven. The auroral beU 
moved southward from 77° above the N. horizon to 65** above the southern. 

Vol. xiii, n. s., p. 427. 1852, Feb. 19. New Haven. Streamers be- 
gan to shoot upward, having a horizontal movement from £. to W. 

Vol. XIV, n. a., p. 131. 1852, April 22. New Haven. The whole 
beam slowly moved southward. 

Vol. xxviii, n. s., p. 391. 1859, Aug. 28. New Haven. Aororalarch 
advanced IS** toward the south in fifteen minutes. 

Vol. xxviii, p. 394. 1859, Aug. 28. West Point, N. Y. A yellowish 
dond advanced southward with an even boundary. 

Vol. xxviii, p. 804. lb. The streamers in the north were nnmeioua 
and were perceived universally to move towards the west 

Vol. xxviii, p. 39.5. Tb. The entire expanse of cloud in the aoQth was 
making a similar progress west, at the rate of forty degrees in about two 
minutes. At 3 a. m. the streamers in the north moved across the con- 
stellation Cassiopea from west to east, contrariwise to the motion in every 
instance I have hefo:e observed in any Aorora. 

Vol. xxviii, p. 896. lb. The southern itraamera were also moving to 
the east. 

Vol. xxviii, p. 404. 1859, Sept 2. Havana, Cuba. The summit of 
the arch had a movement of translation toward the east A brightness 
streamed from the north, moving towards the N.N.K 

Vol. xxviii, 406, lb. Beiterated movement of translation of the 
whole anion from E. to W.| Ibllowed by a retrocession in the oppoaite 
diieetion. 
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Vol mXf p. 253. 1859, Aug. 28. Halifax, S. The streamen ap- 
peared to work from W. by N. to south. I think they worked along fiftwi 
£. to W., but another observer said from W. to E. 

Vol. xxix, p. 267. 1859, Aug. 28. Steubenville, Ohio. At p.m. 
the wmn mo^ed to the aoudi. At 9 p. m. the light advanced agam and 
pasted dear to the sonth as before. 

Vol. xxix, p. 258. 1859, Aug. 28. Burlingtou, N. J. An arch of 
light rose in the north, passed the lenith, and descended to within about 
20° of the south horizon. 

Vol. xxix, p. 260. 1859, Aug. 28. Sacramento, Cal. Lambent 
•treamen were noticed to shift gradually from west to east and vice versa. 

Vol xxix« p. 268. 1859, Aug. 28. Galveston, Texas. Stately col- 
umns of light reaching np about 45* from the horizon, moved westward 
about one doorrec for every ninety seconds of time. — ^The columns drifted 
westward and faded. 

Vol. XXX, p. 86. 1859, Aug. 28. Cleveland, Ohio. Bright rays sud- 
denly shot up in quick successive flashes, reaching nearly to the zenith, 
and moving slowly to west 

VoL XXX, p. 61. 1859, Sept. 1. Fort Bridger, Utah Ter. The light 
appeared to flow gradually from N.N.E. to the southern sky. 

Vol. XXX, p. 345. 1859, Aug. 28. Gettysburgh, Penn. The stream- 
ers were visibly wafted round on the east and west to the S.E., S.W., and 
even south. 

lirom iTm Y(ork MeUwoUgy 1826-1850, hy Franklin B. Mwffh, 

Page 487.. 1 827, Aug. 28. Lowville, N. Y. The arc besan to move 

in a southern direction. . . .it broke up into parallel pieces which moved 
majestically westward At 11 its motion was mainly south. 

Page 487. 1827, Aug. 28. Pompey, N. Y, The arc gradually in- 
idined towards the south. 

Pa£» 488. 1830, July 15. IVedonia, N. Y. A Wt at right angles 
with Uie galaxy, moved towards the south. 

Page 489. 'l83i, Aprill. Albany, N. Y. Shot up into brilliant 
columns moving eastward. 

Page 489- 1831, April 19. Utica, N. Y. A beautiful arc, elevated 
about 50°, grfidually rose, passed the zenith, and descended into the south 
within 25* of the horiaon. 

Page 489. 1881, June 21. Albany, N. Y. Shot up into brilliant 
prismatic columns which moved from W. to K, preserving in their mo- 
tion a parallel position. In one or two instances, a sudden and rapid 
motion in the opposite direction towards the west 

Page 489. 1831, July 3. Albany, N. Y. Shot up into oolumni 
which appeared to move slowly in some caNs to the east 

Page 490. 1881, Jnly 81. Johnstown, N. Y. An arch moved south 
about 20°. 

Page 490. 1833, May 17. Johnstown, N. Y. Parallel oolumna of 
light moved rapidly from N. to S. 

Page 491. 1835, Sept 9. Albany, N. Y. A faint white arch in the 
northern hemisphere which moved towarda and passed the aenith. 

Page 491. 1836, April 12. Cazenovia, ST. !• A single beam from 
the horiaon moved sensibly to the soath* 
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Bm« 408. 1837, No7. 14. Bnfiklo, N« Y. Bed jtraaxiiB farther ewt 

appeared moving slowly eastward. 

Page 493. 1837, Nov. 14. St. Lawrence, N. Y. Tall columns of 
Mlvery light were seen in the northern horizon, sometimes shooting up to 
th« zenith, and agaiii xnoTing slowly from K to W. ai if imi»eUed if a 
gentle breeze. 

Page 496. 1842, June 4. Rochester, N. T. A fine arc rose K of 

E. and moved southward Grew fainter, moved slowly southwards, 

extended down to the horizon, began to mo?6 in slow portions to the 
west. 

Page 407. 1847, March 19. North Salem, N. T, Streamen as- 
oended to the height of 20^ ; all of whioh had a alow motioii to the 
•aatward. 

Page 497. 1847, March 19. Woodstock, Vt. Pillnrs moving some- 
times eastward and then westward, and aometimea rapidly passing each 
other. 

Page 408. 184Y, Kov. 25. North Salem, N. T. A few streamen 
Tose to the height of 45^ haviog a slow motion westward. 

Page 493. 1848, April 1. Koch ester, N. Y. Luminous white pil- 
lars ; white pencils in the NJl gradually passing westward and vanish- 
ing west of north. 

Pago 498. 1848, April 6. New York City. Streamers shooting up 
and moving westward. 

Page 499. 1849, March 18. North Salem, N. T. Streamers shot 
up: at first generally white; occasionally a tbgeof red. The whola 
had a alow motion to the west 

From Arago i Meteorological Fstayt. 

Page 448. 1827, Aug. 27. New York. A great number of bright 
streamers, which underwent a very rapid horizontal or lateral movement 
from east to west. 

Pago 449. 1827, Au£. 28. New York. There were in the north 
two conoentrio arches. The upper arch rose gradually higher above the 
horizon ; reached the zenith ; passed b^ond it and then broke up. Ver- 
tical columns of light, having rather a rapid movement of translation^ 
carrying them firom R to W., showed themselves below the great arch. 

From newspaper record** 

1835, Nov. 18. Hanover, N. H. Very brilliant streamors appeared 
to chase each other, running rapidly from W. to £. and back again from 
E. to W. 

1839, Sept. 8. Middlebury, Vt. The auroral belt moved south, rap- 
Idly at first, then mpre slowly. Five parallel streamers, about 3^ long, 

xnovofl to the west, but not so rapidly as to be directly seen in motion. 

1839, Sept. 14. Middlebury, Vt. There were seen in the arch pris- 
matic streamers in active motion. Some of the motions were from west 
to east. 

1841, Nov. 18. New Haven, Qtnau There were two aonea k th« 
north, and oolnmns slowly moving eaatwaid. 
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Page 37. 1821, April 87. Fort Enterprise, lat. 64J», long. IIB* W. 
A single column of aurora rose in the north, and traversed the zenith 
towards the south. It passed to the western horizon in ten minutes. 

Page 42. 1820, Dec. 4. lb. A broad arch passed gradually to the 

southward A bright arch had a direction from N. to S A well 

fntned arch moved ilowly to the southward. 

Page 44. 1820, Dec 11. lU The arehea moved dowty to tho 
southward. 

Page 62. 1850, Jan. 1. Fort Frnnlilin, lat. 65^ long. 123* W. The 
aurora changed itfi position, progressing regularly and gradually towards 
the south. 

Page 103. 1880, Feh. 10. Winter Harbor, lat 14^, long. 110* W. 
A low arch to the westward, from irhich pencils appeared to proceed. 
These pencils had a slow, though very senuble, lateral motion izom north 
to south and vice versa. 

The preceding catalogue indodes 86 cases in which the motion 
of auroral arches and beams was described as from N. to S., and 
only three cases of a motion from S. to N. In the aurora of 
Aug. 28, 1827, at Canandaigua, N. Y., the arch seemed to move 
back towards the north ; and soon after it moved again to the 
south more rapidly than ever. In the aurora of Nov. 17, 1835, 
at jSew Haven, the auroral zone, after moving for some time 
toward the south, began to recede northward f and also in the 
aurora of Feb. 10, 1820, at Winter Harbor, the auroral pendb 
had a slow lateral motion from N. to S. and vice versa. 

We may hence conclude that in the United States, great aaro- 
ras almost invariably exhibit a motion from N. to S. with occa- 
sionally and temporarily a slight retrograde movement from S. 
toK. 

The preceding catalogue includes 31 cases in which the mo- 
tion of auroral beams was described as from E. to W. ; and 16 
cases of a motion from W. to E. If auroral streamers had a 
motion exactly irom K. to S. then those streamers which were in<> 
eluded between the K. and E. points of the horizon would have 
an apparent motion towards the E. ; while those streamers which 
vere induded between the N. and W. points of the horizon 
would have an apparent motion towards the west. It seems 
probable that the apparent motion from E. to W. and from W. 
to E, is frequently due to an actual motion from N. to S. ; but 
cince the apparent motion towards the W. is twice as frequent 
as that towards the E. we must conclude that t/ie actual motion 
of the streamers is from about N.N'.JE. to S.JS. W, 

We thus find a general eonespondenoe between the direction 
of the dectrio currents which traverse the earthVi surface during 
displays of the aurora, and the motion of the auroral beams. 
In the United States, the former move from about N. 68° E. to 
S. 66° W., while the latter move &om about N. 30*' E. to S. ZQ'* W. 
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Abt. V. — Observations on the Saltwaters of the Alleghany and 
KeshemdntUu VaUey$; by Dr. Edwasd Susbsn. 



WiTHm a distance of about 35 miles above the city of Pitts- 
burgh there have beea bored, oq both sides of the Alleghany 
and Keskeminetas rivers, more than thirty saltwells, the greater 
part of which are used for the manufacture of common salt. 

These valleys belong to the coal period and the strata have a 
gentle dip to the southwest. There is no rock-salt, and no de- 
posits of gypsum have ever been found in this district. 

In boring these wells we pass throngh sandy shale, fire-clay, 
Ibnestones, and dififerent kinds of marl and elay-slates, through 
porous^ white and red sandstone in strata of various thickness, 
and ssTml veins of bitaminous coal, from two to seven feet in 
thickness. One of these sandstones is from 70 to 100 feet in 
thickness, and is usually found at a depth of from 200 to 250 feet ; 
this rock contains small quantities of carbonate of lime, baryta 
and strontia. 

These mineral waters are, we believe, formed by the percola- 
tion of meteoric waters through the superincumbent oeds of 
marls and clays, from which, assisted by the carbonic acid 
reoemfd from the atmosphere^ and by pressure, they dissolve 
•sline matters till an impenetraole stratum is reached, where they 
remain, saturating the porous sandstone and filling the fissures 
of the surrounding beds. 

The wells are from 400 to 1200 feet deep, and from 3 to 8^ 



An examination of many of the brines of the Alleghany and 
Keskeminetas valleys during a series of years past has convinced 
me that^ as respects their chemical constituents, tbey are among 
the most interssting cold Mdine mineral waters, which have as 
yet been analyzed. Several of these wells yield, besides salt 
water, a very superior quality of petroleum, which has been in- 
troduced into commerce, and for many years used for medical, 
illuminating, and lubricating purposes. They also give off an 
inflammable gas. 

These brines are qualitatively all alike, but not in the quanti- 
ties of their constituents. Their specific gravities are from 
1-0176 to 1-098, that is from 2i to 13 degrees of Beaum^'s hy- 
drometer. 

The brines of all the saltworks of both valleys, are without 
exception pumped by steam power. A yellowish colored sedi- 
ment, which by degrees becomes red, is aeponted in the spout8| 
ta which the loine is eanied firom the pump to the boiling pan, 



I. PreUmvnary rerruirks. 



inches in diameter, and are lined with 
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but in the boiler itself a mucb larger quaiitity of the yelloir" 

reddish sediment is precipitated, which becomes when exposed 
to the air for a few days, of a deep red color. The natural brine 
"when boiled down to a specific gravity equal to from 1'124 to 
1*160, (=16 to 20^ B.) is then drawn off into a wooden cistern, 
where it is mixed with a thin lime-milk, and well stirred. After 
clearing, this brine is dravm off or pumped into the grainers 
vbere aiEter the well known process the salt is obtained either 
fine or coarse. Both pans are heated by the same fire and so 
placed that the grain er is behind the bouer. Bitaminons cc^ is 
exclasively used as fuel. 

During a period of four years I have analyzed quantitatively 
brine from several wells of the Alleghany and Keskeminetas 
Valleys, but I shall here give only the analysis of water which 
was obtained from the saliua of Mr. Peterson, in the vicinity of 
Tarcntum. 

IL Physical propertiet, 

When freshly {jumped this saltwater appears turbid, owin^ to 
petrolenm which is suspended in it, though after standing a little 
while it becomes clear and the petroleum floats on the sorfiioe, 
forming a scum, thicker or thinner, according to the proportion 
of petroleum which is contained in the brine, which is of a red- 
dish-yellow color. Its taste is saline, afterwards bitter, and it 
smells slightly of petroleum. The average specific gravity, 
from my experiments, is found to be equal to 1"0352, at -f IS'S" 
C. The temperature of the water is equal to 17*5** C, at 20** 
temperature of the atmosphere. If exposed to the air, the water 
by degrees becomes turbid from loss of gas (CO ^) and deposits a 
dirtv yellow-colored precipitate, on the sides and bottom of the 
beafcer-glass, changing after a few days to a ieddiah*jeUow ookr, 
a change hastened by boiling. 

m. Chemical properties, 
A. Qualitative Analyns, 

The solid constituents of this water are divided into two nhmm, like 

those of almost all other brines. 

1. Such as are of themselves insoluble in water, and which are kept 
in solution by the free carbonic acid. 

S. Soeh as are aoluble in water. 

a. Propertiet of the freih toater, 

1. Blue and red paper, and fresh prepared tincture of litmus, are not 
IB the leatt ehanged. 

2. Strips of pAper moistened with a solation of aoetate of lead were 
not at the least changed to a bladdsh or graj oolor, but became eoveied 

with a pure white powder. 

3. Basic nitrate of bismuth suspended in the water retained its pure 
white color. 
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4. When the gas obtained by boiling the water is conducted into a 
solution of sugar of lead, acirlulated with acetic acid, no ohADge of odory 
and no precipitate is produced in the lead solution. 

5. The gas obtained by boiling the water reddened litmus paper in- 
stantly, but not permanently. The same gas condoeted into limewater 
caused a strong turbidness, and afterwards produced a precipitate whusbi 
while efFerveacing, was perfectly soluble in muriatic acid. 

6. The addition of acids produced a slight escape of air bubbles. 

7. Sulphuric acid produced a stroncj turbidness and quicljly caused a 
precipitate which when repeatedly boiled with water was resoluble, leav- 
ing a very small quantity of a white sediment. This sediment proved to 
be baryta when treated before the flame of the blowpipe, and particularly 
when some chlorate of potash was added ; the changing color of the 

^ flame satisfied me that the sediment also contained strontia. 

8. Lime-water made the brine turbid, but by adding an excess of the 
latter the mixture became clear again. 

9. Sesquichlorid of iron prodnoed a red-brown tint 

10. Caustic ammonia produced a dirt^ white precipitate, which was 
partly soluble in a solution of salammoniac 

11. The carbonates of potassa and ammonia produced permanent 
whitish precipitates. 

12. Chlorid of barium produced a strong turbidness, which by adding 
diluted nitric acid disappeared, air bubbles being expelled, 

13. Oxalate of ammonia produced a copious white precipitate. 

14. In the liquid filtered from the precipitate of 13 a crystalline pre- 
cipitate was formed by the addition of caustic ammonia and phosphate of 
soda. 

15. Nitrate of silver produced a copious, white, caseous precipitate, 
M>luble in caustic ammonia, and giving an opalescent liquid. Nitric 
acid had but a very slight effect upon the precipitate. 

16. GaUic acid produced, after some standing, a violet tint. 

iT. Tannic acid produced, after some standing, a reddish-violet tint. 

18. Ferrocyanate of potassa produced, after standing, a slight bluish tint 

19. Sesquiierrocyanate of potassa produced, after standing, a greenish 
tint 

20. Hydrosulphuret of ammonia produced, after standing, a greenish 
tint 

81. When some of the brine was slightly acidulated by muriatic acid, 
and some of the reagents mentioned under 16 to 20 added to it, then 
the different tints were produced instantly. In No. 20 was tbrmed, after 
a few hours, a blackish precipitate, in voluminous Docks. 

22. A ioltttiott of gypsum produced in the brine, when slightly acidu- 
lated with nitric acid, a marked turbidneu, which after a few hours settled 
Into a precipitate. This precipitate, when washed with water and dried, 
and treated bef< )ro the flame of the blowpipe, showed to be a mixture of 
strontia and baryta. 

23. The chlonds of platinum and gold, had not the slightest effect on 
the fresh brine. 

24. Chlorid of palladium produced in the brine, after the latter had 
been slightly acidulated with nitric acid and after standing for a short 
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time, a brown turbiclness, wlueh SOOB Milled lo the boUom in £orm of 

flakes of a blackish color. 

25. Molybdate of ammoDia had no effect upon the brine, either in the 
oold nor hj boiling it, after being aeidultted wHh nttrie ftdd* 

86. Chlorid of Time produced a brown tnrbidness, uid after ataiiding 

• good while longer, a ▼dmninous precipitate of the same color. 

27. When the brine was mixed with strong chlorine-water and a little 
carbonato of soda, a white turbidneaa was prodncedi which by heating in- 
creased, turning to a yellow color. 

k ProfMrfiM brim ^Uit kMtinjf, 

About 40 pounds of the fresh brrne were pnt into a large porcelain 
dish and brought cautiously and by degrees nearly to the boiline point 
and evaporated, until salt crystals made their appearance, besides the 
reddish-yellow powder obtained soon after the comnnencement of the 
evaporation. The sediment together with the liquid was put upon a fil- 
ter, and the firrt was edaloorated with pure water, and then dned« The 
filtered eolation was marhed a a, and the dried predpitata b b, 

a, a. The Bi^vtion, or the filtrate a. a. wu tubjeded to the foUovoing experiment*, 

1. Reaction perfectly neutral. 

2. Caustic ammonia produced a voluminous and perfectly white pre* 
dpttate, entirely eoluble in a eolation of aalamaoniae. 

8. Carbonate of potasea produced a perfSMtly white pieoipitate^ whidi 

increased when the mixture was boiled. 
4. Chlorid of barium produced no change. 
6. Oxalate of ammonia produced a copious white precipitate. 

6. By adding to the liquid, filtered from the precipitate of No. 6, caus- 
tio ammonia and phosphate of soda, and then itirring ft well, a crystd- 
line white precipitate was obtained. 

7. Nitrate of silver produced a white precipitate with a slight yellow- 
ish tint. This precipitate when mixed with nitric acid and well stirred 
and filtered, and submitted to a slow and very careful neutralization with 
caustic ammonia, no yellow precipitate could be produced. 

8. Gallio and tannie acid, ferroqranate and aeBqnifemxTanate of po- 
taaea, and hydroeolphoret of ammonia, did not enange the eolation in 
the least. 

9. Some of the liquid by evaporation was more concentrated and after 
cooling mixed with an alcoholic solution of platiuum-chlorid, by which a 
yellow precipitate was obtained. To prevent errors, a second portion of 
the liquid, A which the alkaline earths were precipitated by carbonate of 
eod% the mixture evaporated almost to dryness, then tgain treated with 
water, filtered, and the solution so obtained concentrated again by a slow 
evaporation. By adding to this solution a small qnantity of a spirituous 
solution of chlorid of platinum, a lemon-colored precipitate was also 
produced, which consisted of a combination of chlorid of potassium and 
of platinum, together with a comhinaticm of chlorid of ammuuiDm and 
cf platinum. 

10. Another part of the filtrate was enraporated almost to dryness^ and 
hj heating it in a te^t tube, with a concentrated solution of caustic po^ 

Am. Joub. Sci.— Sacoxa Saaiss, Vol. XXXIV, No. lOaWuLT, 1863. 
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tassa, a gas was expelled which turned curcuma paper brown, and which 
formed white vapors when a glass-rod moistened with muriatic acid was 
brought in contact with the gas. The same was also the case when the 
brine was acidulated with muHatie add and OTapofated to drywm, and 
then treated exactly as before mentioned. 

11. A solution of gypsum produced a strong turhidness which soon 
settled as a precipitate, this was entirely insoluble in nitric acid. The 
precipitate well edulcorated was treated with carbonate of potassa and 
melted in a silver crucible, then the melted mass soaked iu water. The 
insolable matter was collected upon a filter and well washed, then dis- 
solved in muriatic acid ; the solution pbtaiued evaporated to dryness, and 
the dry salt treated with alcohol, in whidii a portion of it was dissolved. 
The (spirituous solution contained chlorid of strontium^ and the parts in* 
soluble in alcohol consisted of chlorid of barium. 

12. A portion of the hltrato was slightly evaporated, and the crj&i&L- 
lised chlorid of sodium was separated from the concentrated liquid. 
This solution when shaken in a bottle with dblorinerwater, became of an 
intense brownish-red color. By the treatment with ether this miztura 
became colorless, whil6 the ether itself was colored. 

When by a cautious evaj>oration of a somewhat larger quantity of the 
filtrate (a. a.) the chlorid ol' sodium was separated as much as possible 
and the concentrated liquid eraporatod wttil completely dry, again dis- 
scifed in water, and the solution exsicMted in a temperature of from 120 
to 130° C, and after this operation had been repeated eight ttmes, then 
not the slightest trace of bromine could be detected. 

13. One part of the solution (a. a.) was shaken with some fresh boiled 
starch, and some drops of nitric acid added, which turned the mixture 
instantly to a deep dark blue color. 

14. Another part of the solution was boiled with phosphate of sflver ; 
the liquid filtered from the chlorid of silver formed was eraporated to dry- 
ness. This dry salt was put in a test-tube, and some sulphuric acid 
added, and strongly heated in the alcohol flame, but no yellow-colored 
vapor escaped here, which would have colored yellow the stripes of paper 
saturated with solution of indigo, when brought in contact with them. 

In another experiment some of the liquid was acidulated with concen- 
trated sulphuric acid, and mixed with a saturated solution of sulphate of 
protoxyd of iron ; but no darker tint of the mixture was produced.— 
Absence of nitric acid. 

15. Some of the solution was acidulated with muriatic acid, and then 
evaporated slightly. Curcuma-paper dipped into the liquid was not 
browned by it, but kept its natural color.—- Absence of boracic acid. 

16. To a part of the solution was added caustic potash-liquor in a 
slight excess, then heated and filtered. When a solution of salamrao- 
niac was added to the filtereil liquid neither turbidness nor a precipitate 
was produced. — Absence of alumina. 

17. In order to determine if the (boiled) brine contains lithium^ a suf- 
ficient quantity of carbonate of soda was added to the remaining and * 
larger quantity of the solution a. a. and then boiled. After the precip- 
itated alkaline earths had been edulcorated with water, the filtered liquid 
was evaporated to dryness and the residue gently heated. In treating 
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this heated substance with water a turbid solution was obtained, which, 
&fter filtering, appeared clear and colorless ; the contents of the filter con- 
sisted of ma^esia. As caustic soda in the eold^ and carbonate of soda 
By haUmff, did not produce the dightest changes in the filtered adntioii, 
phosphate of Boda was added to the huUe of the liquid and then evapor- 
ated to dryness. This exsiccated salt mass was soaked in water, in which 
it was dissolved, leaving only a very small quantity of light white pow- 
der. After the powder had settled in a high glass cylinder, and the 
cleared solution was removed, the powder was collected upon a filter, and 
well washed with water. The dried light powder was heated with per- 
fectly pare carbonate of lime, the heated mats then several times boiled 
with water, filtered, and the contents of the filter washed. The lime of 
this alkaline-reacting solution was precipitated by oxalic acid. The oxal- 
ate of lime was well edulcorated, and the solution obtained evaporated to 
dryness and then heated, in order to decompose the oxalates. After 
heating, the remaining mass was loahed in water, and treated with mu- 
riatic acid, when some coal remained, which was removed by filtration. 
The colorless liquid evaporated to dryness left a small quantity of a whi- 
tish substance, which was put in a bottle with a glass stopper, and abso- 
lute alcohol poured upon it ; the alcohol acted upon the substance for 
several houru, during which time tho bottle was often shaken. One part 
of the filtered alooholio solndon was evaporated, by adding some water 
to itt and then redissolved. The solution obtained produced no action 
upon caustic soda and oxalate of ammonia, but by Mding phosphate of 
soda and heating it in a test-tube a white turbidness was instantly pro- 
duced. The other part of the alcoholic solution inflamed, burnt with a 
red flame. 

These ezperiments seem to prove the presoiM of UMm in ihe salt 
water, in the shape of ehlorid of Uthiom. 

b. b. Examination of the dried precipitate (b. b.) insoluble in tcater. 

1. This precipitate or sediment formed a reddish-yellow powder which 
bad neither smell nor taste. By heating in a platina crucible its reddish- 



or giving any smdl resembling that of bumiiig organic substances, or 

changing moistened curouma-paper into brown or reddening litmus-paper 
when brought near the mouth of the crucible. Some of the lieated 
refuse, soaked in water, gave a solution which showed a strong alicaline 

reaction. 

2. One part of the heated powder was put in a small glass retort, and 
a sufficient quanti^ of concentrated sulphuric acid gradually poured upon 
the same, the mixture was boiled for a ^vliilo, and the vapors conducted 
by an adopter into water. It was observed that neither corrosion of the 
glass was perceptible, nor was any flake of silica to be seen in the water, 
not even alter the solution was mixed with some ammonia and left 
standing for several days. The same was the case with the sediment 
which was separated from a sufficient quantity of brine by boiling, and 
which had not been washed with water. It was also used in the dry 
■tate, but was not heated. In ndther of the experiments could fluorine 
be detected. 
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3. The rest of the dried precipitate (6. b.) was treated with muriatic 
acid in excess, in which it was dissolved, all but a small quantity of in- 
•oluble substauce \ the uu&ltered solution was then evaporated to dry- 
MM and softked in water adding to Uie liquid obtained tome drops of 
nitric acid. The solution was filtered from the sqMrated silica, wLicli 
contained fooie ^umina ; the solution obtained was tried with veagente. 

Caustic ammonia produced a dirty white precipitate. 

Alkaline carbonate produced a permanent dirtj white precipitate. 

Chlorid of barium j>roduced no change. 

Oxslato of ammonia produced lutantly a white predpitate. 

To the liquid filtered from the precipitate latt obtained canstic am- 
monia and phosphate of soda ^vere added; bj stirring this mixture with 
a glass rod, a crystalline precipitate was soon produced. Caustic potassa 
produced a dirty white precipitate, which partly disappeared by heating; 
by adding a solution of saiammoniac to the filtered liquid, light white 
SuBBB were separated* A krgo part of the aoHition waa miied with ft 
iolntion of gypsnm, which produced a strong turbidnsss^ which settling 
to a preoipitate became by degrees clear. This precij^tate collected upon 
ft filter was well washed with water and dried, then melted in a silver 
crucible with carbonate of potassa, then soaked in water and washed up- 
on a filter until a solution of chlorid of barium did not produce any 
change of the liquid which came from the filter. By treating the contente 
of the filter with diluted muriatic add, and by adding some fluoeilieic add 
to the solution, the characteristic crystals of baryta were produced. The 
solution from which the crystals were obtained was evaporated to dryness. 
In testing the dry mass by the blowpipe the presence of strontia wsa 
easily and surely detected by the purple-red tint of the fiame. 

£ulphoeyanid of potassium colored the liquid red. 

Ferroeyanate of potassa produced a deep dark blue tint, and soon after 
a precipitate of the same color. 

A clear filtered, concentrated solution of chlorid of lime, of the strength 
of 86 p. c. produced a small quantity of voluminous brown flakes. 

Molybdato of ammmonia did not produce the slightest change in 
eolor.— ^Absence of phosphoric acid. 

The greater part of the solution (b b, 3.) was subjected to an examina* 
tion in order to ascertain if the brine contained a combination of lithion 
which would be insoluble in water, but all experimento proved that sneh 
was not the case. 

The presence of Uildum was indicated in experiment a a, 12; if not 

deceptive, seemed to render it probable that it might be found in larger 
quantities as chlorid of lithium in the mother-lye of our Salinas. 

Several experiments were therefore made on a larger scale with the 
mother-lye, in order if possible to arrive at an approximate result for the 
natural brine. 

Three pounds of mother-lye, (from Peter8on*s works,) of a speciflo . 
gravity = l'33i5, wer-e mixed with a sufficient quantity of dried carbon- 
ate of soda, and evaporated ; the desiccated mass heated, redissolved iu 
water and filtered, aud then treated according to a a, 17. This experi« 
ment was repeated six times with the greatest care and exactness. 

By evaporating the last filtrate of mh experiment a veiy onall quail* 
tity of a reudttum was obtained each time. 
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Caustic potash and oxalate of ammonia caused no changes "whatever 
in the solution ; but phosphate of soda produced hy heating a strong 
white turbidness. 

Tlie Yerj small quantity of the dry wbite ralwtaiice, from the enipor- 
atbg dish of fire of those largar trials treated by the blowpipa flam«» 

did not contain the smallest quantity of lithium. 

The change produced by phosphate of soda proceeded from traces of 
magnesia ; and tlie red tint which was observed in the alcohol-flame 
(a a, 17) must therefore have been deceptive. 

[An ozamination of the mutber>Iiqnor. ftom- ilia Salinaa hj meant of 
<ha Spectrosoope in the Sheffield Laboratory failed to datoot tba leaat 
tnoea of the new metals caesiam and rubidiuu.— ^a^] • 

The preceding preliminaiy triab show the saltwater to con- 
tain; — 

Potaaaa, Lime^. . Chlorine^ 

Soda, Magnesiat Bromine^ 

Ammomay Alumina, . . Iodine, 

Baryta, Protoxyd of iron, Carbonic acid, 

Strontia, Protoxyd of manganese, Silicic acid. 

Sulphuric, nitric, phosphoric and boracic acid, orgaaic sub- 
Btances, fluorine, ana sulphur, are absent from the brine. 

In reference to the bromine contained in the brine, it may be 
observed that it is combined with magnesium, as the experiment 
(a a, 12^ proved satkfactoiy. And in the examination of iodine, 
I combine it with ealcinm. 

A perfectly neutral iodid of calcium gives a clear and colorless 
aqneoos solution ; the same is the case with the iodid of mag- 
nesium. 

The iodid of calcium is partly decomposed at a temperature 
of from 120 to 160° C. The refuse, of course, shows an alka- 
line reaction ; if the turbid liquid is filtered, the solution evap- 
orated, and the inspissated mass heated in a crucible, then the 
decomposition oontinoed at a terapenture inmased by degrees 
from 160 to 160° 0. expelling iodme» leaving the Hme in the 
eruoible, which still contains some iodine. By repeating this 
operation six or seven times, the combination of iooine and cal- 
cium can be entirely discharged. 

The iodid of magnesium treated in the same manner is also 
decomposed, like the iodid of calcium, but tbe complete decom- 
position of the combination of magnesium takes place at a much 
lower temperature, and even in the 8d and 4th operation. 

B. JSetulU 9f ih$ quanHiwe amUytit, 

From 113*40 grammes of brine 6*6 grammes solid matter waa 
obtained, dried at lOO"" 0. tempemtoxe =4*85 percent^ that is^ 

Id 1000 parta. lA one pound = 7680 gnl 

48*50. 372*48 grains. 
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Chlorine, 

Bromine^ •«.•• 

Iodine, 

Carbonic acid, 

Silimeacid, 

Sodiun, • 

Potaarimiiy 

Ammonium, ••••••••• 

Baryta, 

Strontia, 

Lime, 

Magnesia, 

Alumina, ••• 

Protoxyd of iron, 

Pfotoxjd of manganeBe, 



lolOOOpwU. 


In one pound = 
76a0 fniM, 

■■V gdWHi 


Z ( {J i i / 00 






U lOUZOo 


V yJOv L I D 


f\^K'i^ oT 1 

U 00 Id 1 i 






A«1 OKAAA 


V VOUUUU 






0-021290 


0-163507 


0-002184 


0-016773 


0-007447 


0-057192 


0-104094 


0-799442 


5-832120 


44-790683 


1*570065 


13*058022 


0018270 


0-140313 


0-023928 


0-183767 


traces. 


traces. 


51*938040 


898-884147 



Chlorine, 

Bromine, 

Iodine, ••••••••• 

Carbonic add, ••••••••• 

Silicic acidy •••• 

Sodium, 

Potassium, 

Ammonium, 

Baryta (as such), • • 4 • • • • 
(Baryta as) barium, • • • • 

Strontia (as such), • 

(Strontia as) strontium, . 
Lime (as such^, 

giime as) ealemm, . • • • • 
agnesia (as such), 

(Magnesia aa) magnerinm. 

Alumina, 

Protoxyd of iron, 

Protoxyd of manganese, . 





In one pound = 


InlOOOpifli. 


TfeO graini, 




nre grains : 


27-077266 


207-953404 


0*008993 


0*760258 


0*069176 


0*581271 


3-929016 


30-174843 


0-125000 


0-960000 


18-0o9202 


100-294672 


0021290 


0-163507 


0*002184 


0*016773 


0002948 


0*083640 


0-004036 


0-030996 


0041493 


0-318666 


0-053005 


0-407078 


1-549G14 


11-901035 


8*117665 


28*948667 


0*655495 


5*084201 


0-564284 


4-333701 


0-018270 


0 14031 3 


0-023928 


0-183767 


traces. 


traces. 


50-412864 


387-170796 
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4. Statement of the combinattone which these eotutUuente, WMiUianed in Jf&. 2 4md 

3, viight form in the eeUtmUt. 





blOOOftils. 


la one pound = 
7680 grains, 
■re graini : 




32-977783 
0*040702 
0006700 

0-006121 
0-095876 
8-678099 
2-166399 
0*116014 

U UoUovi 

0- 003784 
0059276 
2-763699 

1- 376640 
0*088410 

0-040830 
0-102440 


263-269374 
0*812602 

0*061525 

0-047009 
0-736327 
65-879800 
16-637945 
0*878807 

U*D 17448 

0-029062 
0-455239 
21-225208 
10-671828 
0*285057 

0-313575 
0-786739 








48-462088 


372*112086 




1-952889 
0007887 


14-998187 
0-060572 


• 


60-412864 


887170796 


6. ^ <iU ccarhefMbee mf McounUi e» HearbonaUe, aa tha wtoeiUsinei in {he 
feai0r,thentkepnpertioi»»ytiUh0M$jwhm: 




Id 1000 parts. 


In one pound = 
7680fr»iDs, 
•rapmim; 




32-977783 
0-040702 
0-006709 
0006121 
0-086876 
8*678000 
2-166399 
0-115014 
0-080397 
0-004632 
0077016 
8*071680 
2088071 
0-053259 

traces. 
0-040830 
0 1 02440 


263-269374 
0-312592 
0-051525 
0-047009 
0-786227 
66-870800 
16-637945 
0-873307 
0-617448 
0035574 
0-691475 
80*602110 
16-036385 
0-409029 
traces, 
0-318575 
0-786789 




60-404977 


387-110223 




0-007887 


0-060572 




50*412864 


387-170795 
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i, 1000 />ar<» of salt KUlar^mw 48'6 parts of solid matter*. But at 4 tub B. there 
are counted bv the eaudyeU only 48 452088; toMch is a loss of 0 047912, and it 
ie pottible, that, vhen the eolid matters were voeiglied, they had not been perfectly 
dried. But by eMrihOii^ tku low i^ the nngU comhmtHotu, tkm m wOl 
hem tAe/oUowutfffropathem: 



Chlorid of aodium, 

poUsbittm, 

ammonium, 

barium, 

•* strontium, 

** calcium, 

^ mugnennm, 

Bromid of magii«tium, 

lodid of calcium, 

Carbonate of baryta, ; 

strontia, 

lime, 

magnena, 

iron, • 

manganese^ 

Silicate of alumina, 

Free silicic acid, 

Solid matters, 

Carbonio acid, loosely bound, as bicarbonate, 
*• ** reallj free, 



laiOOOpwts. 



88 010894 
0-040748 

0-006715 
O-00G127 
0-0959V0 
8-586581 
2*168541 
0*116187 
0-080476 
0-003787 

0- 059334 
2-766431 

1- 877901 
0*088467 

traces, 
0-040870 
0-102541 



48-500000 



1-952889 
0007887 



In ori« poaod = 
706Ucniu, 



268*619827 
0*812946 

0-051671 
0-047055 
0-73G949 
65-944942 
10*664496 
0*884176 
0-618055 
0-029084 
0-455685 
21-246190 
10*582281 
0*295849 
traces. 
0-313881 
0-787515 



372-480000 



14-998187 
0-060572 



50-460776 ^387'538759 



The large quantity of compounds of bromine and iodine con- 
tained in the brines of the Alleghany and Keskeminetas val- 
leys, which are greater than in any other saltwater hitherto 
subjected to analysis, of which the results are known, together 
with their other coDstituents, recommend them strongly for use 
as baths ia various diseases of the skin, in Theamatic-arthritic 
diseases, in oertain pains of the abdomlDal and nerroas system, 
in amenorrhoea and menstruatio suppressa, as a preparatory 
course to the use of iron baths. They have been found particu- 
larly useful in glandular diseases, and various forms of scrofula. 

For therapeutic purposes baths of the crude brine may be 
used with advantage, as well as the mother-lye; the latter of 
course contains the combination of bromine and iodine in a 
much more concentrated form, and when used should be diluted 
as may be req^uired by the addition of brine or fresh water. 

I would pointedly call the attention of the medical profession 
to the powerful medical eflbot of these saltwatera, the more so, 
as withm my own expeneaca persons afflicted with the most in« 
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veterate scrofulous affections have been radically cured by Ufliiig 
baths of the brine and motber-l^'e under my direction. 

In conclusion I may remark that the inflammable gas alluded 
to consists essentially of ^ marsh ^as' (C,H^), with some carbonio 
acid and tnoeeof oxygen and nitrogen. 

No olefiant gas (C«M4) conld be detected. 

TMtntmn, Alliglwiij wmiy, Tmm^ MuA, IMf • 



Akt. VI. — A Sketch of the Mandan TncUanB^ with some Observth 
tions illiLstratinrj the Grammatical tStrudure of (heir Language; 
by Dr. F. V. Haydbn.* 

The Indians of the Missouri valley are divided into the no- 
madic and stationary tribes. The first class includes by far the 
greater number, who live mostly by the results of the chase, 
occupying skin tents and moving about from place to place, as 
their caprice or physical wants may dictate. Of the latter daas, 
the MinnetareeS) Arickaras, and Mandans are the best examples. 

The Minnetarees or Gros Yentrees, as they are called by the 
Canadian Voyageurs, reside in a village of dirt lodges^ near Fort 
Berthold, in lat. 47° 80', Ion. 102°. The village is snrrounded 
by a rude stockade formed of cotton-wood logs, about fifteen feet 
in height, placed in the earth in an upright position. These 
Indians raise corn, beans, pumpkins, &c., to a considerable extent, 
eren more than they need for their own support. They now 
naniber from 600 to 800 souls, but are decreasing slowly from 
disease and other causes. 

The Arickaras or Bees occupy a village near Fort CSariLe. lat 
47** 10', Ion. 101®, very similar to that of the Minnetarees. They 
also cultivate the bottom lands along the Missouri quite success- 
fully, and in this way add largely to their means or comfort and 
support. The number of people comprising this tribe at the 
present time is about 650, men, women and children. 

The Mandans or Mi-akh-ta-nis, " people on the bank" (of the 
river), as they call themselves, must have resided on the banks 
of tlie Missouri at a very remote period, perhaps not near their 
present residence, bnt in sevml places along the river. It la 
•iso probable that if thejr migrated at all, they came £rom a 
southern direction, as the sites of different villages of very an- 
cient date are seen along the Missouri, as low down as the pres- 
ent boundary between the United States and the Dakota country. 
Some of these antique ruins are said to have been Arickara vU- 

♦This Sketch is taken in part from a Mcmnir by the author entitled "Contribu- 
tion* to the Ethnography aud Philology of the Indian Tribes of the Mimouri Tal* 
lej * now io eoime or pabHeKtion by the American PM h iitfuiiiaJ Soefety, Fhfla* 

delphin. 

▲m. iomu Sol— 8«ooin> fisaui, Toi. XZXIT, NOb 10Ql«-Jux.t, 
8 
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lages, which is doubtless the case. The observations thus far 
made, point to the conclusion that all these stationary tribes mi- 
grated in the same direction, from southeast to nurthwest along 
this river, wbioh may be inferred Ixom the circutDStanoe that nb 
lemaiDS of their villages are to be seen along any other stream 
than the Missouri. 

Prior to the visit of Lewis and Clarke in the autumn of 1804, 
we possessed very little information of a reliable character in re- 
gara to the origin and early history of the Mandans. Col. 1). D. 
Mitchell, in a letter addressed to Mr. H. K. Schoolcraft, nnd pub- 
lished in the 3d part of the " History of the Indian Tribes, re- 
fers to an early writer by the name of Macintosh, who it seems 
was connected with a French Trading Company as early as 1772. • 
From his own aoooant he left Montreal in the summer of 1778, 
orosmng over the intervening ooantry, reached the Mandan Vil- 
lages on Christmas day. He says that at that time the Mandans 
occupied nine large towns, situated very near each other, and 
that at short notice they could muster 15,000 warriors. This is 
doubtless a great exaggeration, but that they were a formidable 
nation the ruins of numerous villages, along both, sides of the 
Missouri, bear ample testimony. 

The following extracts from the well-known work, "Travels 
of Lewis and Clarke to the Source of the Missouri," show very 
elearly the oondition of the Mandans and o&er stationary triboi 
in 1801 

<*The villages near which we are established are five in number, and 

are the residence of three distinct Dations; the Mandans, the Ahnaha- 

"ways, and the Minnetarees. The history of the Mandans, as we received 
it from our interpreters and from the chiefs themselves, and as it is attested 
by existing monuments, illustrates, more than tliatof any otlicr nation, the 
unsteady movements and the tottering fortunes of the American nations. 
Within the recoHeetion of living witneases, the Mandans were settled forty 
years ago in nine villages, the ruins of which we passed ahont eighty 
miles below, and situated seven on the west and two on the east side of 
the Missouri. The two finding themselves wasting away hefore the small 
pox and the Sioiix, united into one village, and moved up the river oppo- 
site to the Ricaras, The same causes reduced the remainin|r seven to five 
villages, till at length they emigrated in a hody to the &cara nation, 
where they formed themselves into two villages^ and joined those of their 
coantrymen who had gone before them. In (heir new residence tbsy 
■were still insecure, and at length the three villages ascended the Missouri 
to their present position. The two who had emigrated together still set- 
tled in the two villages on the northwest side of the Missouri, while the 
single village took a position on the southeast side. In this situation thev 
were found by those who visited them in 1790 ; since which the two vii* 
lages have united into one. They are now in two villages, one on the 
southeast of the Missouri, the other on the opposite side, and at the dis- 
tance of three miles across. The first, in an open plain, contains about 
forty or fifty lodges, built in the same way as those of the Kicaras; the 
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second, tb^ same numberi and both may raise about three hundred and 
fifty men. 

Oo th« same aide of the river, and at the distance of four miles from 

the lower Mandan village, is another called Mahalia. It is situated on a 
high plain at the mouth of Knife-river, and is the residence of the Ahna- 
haways. This nation, whose name indicates that they were " people whose 
village is ou a hill," formerly resided on the Missouri, about thirty miles 
below where they now live. The Assiniboins and Sioux forced them to a 
apot five mifes higher, where the greatest part of them were put to death, 
and the fest emigrated to thmr present Mtnation, in order to obtain an 
asylum near the Minnetarees. They are called by the French Soulier 
!Noir, or Shoe Indians; by the liandans, Wattaaoooa, and their whoU 
force is about fifty men. 

^ On the south side of the same Knife-river, half a mile above the 
Mahahat and in the same open plain with it, is a village of Minnetareea, 
anmamed Metahartay, who are about one hundred and fifty men in 
number. On the opposite side of Knife-river, and one and a half miles 
above this village, is a second of Minnetarees, who may be considered as 
the proper Minnetaree nation. It is situated in a beautiful low plain, and 
contains four hundred and fifty warriors. * * * * * 4 

**The inhabitants of these five villages, all of which are within the die* 
tanoe of six miles, live in harmony with each other. The Ahnahawaya 
understand in part the language of the Minnetarees; the dialect of th6 
Mandans differs widely from both ; but their long residence together has 
insensibly blended their manners, and occasioned some approximation in 
language, particularly as to objects of daily occurrence and obvious to 
the senses. 

At the present time the Mandans occupy a small village about 
three miles above Fort Clarke, on the right bank of the Mis- 
souri, and do not number over 250 or 300 souls. The Ahnaha- 
wajs mentioned by Lewis and Clarke were undoubtedly a por- 
tion of the Mandan nation, but I oannot discover any trace of 
their existence at this time. In 1833, when the Prince Neu 
Wied made his visit to the -Upper Missouri, he remarks that the 
two Mandan villages were located the one about 300 paces above 
Fort Clarke, and the other about three miles higher up, on the 
same side of the river. It is evident that the former is now oc- 
cupied by the Arickaras, while the latter is in possession of the 
small remnant of the Mandan nation now living. At the period 
above mentioned (1833) the first village was composed of 65 
huts, with about 150 warriors, and the latter 38 huts with 83 
warriors, both villages perhaps possessing 900 to 1000 souls. 

Our knowledge of this nation obtained from the American 
Fur Company, commences in the year 1829, when, through that 
company, the Fur-trade on the Upper Missouri was established 
on a more solid basis than it had teen by the French traders. 
Anterior to the above date, the latter had been trading with 
these Indians in their usual way, by building wintering houses, 
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putting therein a trader and a few men, with a small supply of 
goods, and abandoning the post in the spring, taking witli them 
down the river their returns of furs and skins. The Arickaraa 
at this time were residing in their village near Grand river, tbo 
rains of which are still visible. In 1829 Fort Clarke was erected 
for the express purpose of trading with ihe Mandans and Minne- 
tarees. The former tribe then possessed a population of about 
1300 persons, and the latter aboat half that number. 

It is somewhat remarkable that notwithstanding all the mis* 
fortunes that have overtaken the Mandans for so man^ years, 
they even to this time preserve their independence and individ- 
uality as a nation. Nearly all the Mandans speak the Minnitaree 
language, and many of them are familiar with the Dakota and 
Arickara tongues, but very few, if any, of the surrounding 
tribes' have acquired that of the Mandans. But one white man 
has ever learnt to speak the language fluently and he resided 
among them upwards of twenty years. I cannot ascertain that 
there are any peculiar difficulties in the pronunciation or struc- 
ture of the language which should prevent individuals of other 
nations from acquiring it readily; indeed I think that the evi- 
dence is quite clear, as suggested by Mr. Gallatin, that it is 
remotely allied to the Dakota stock and presents few, if any 
more obstacles to its acq^uisitiou than the other dialects of that 
group. 

In the year 1838 the Mandans were in their most prosperous 
state, well armed, good hunters, good warriors, with herds of 
buffalo within sight of their village — large cornfields and a 
trading post from which they could at all times obtain needed 
supplies. In their personal appearance prior to the ravages of 
small-pox, they were not surpassed by any nation in the North- 
west. The men were tall and well made, with regular features 
and a mild expression of countenance not usually seen among 
Indians. Their complexion also was a shade lighter than that of 
other tribes, often approaching very near to that of some Euro- 
pean nations. Another peculiarity, which has often been ob- 
served by travellers, was that some of them had fiiir hair, and 
gray or blue eyea, which are very rarely met with among other 
lril>es. A majority of the women, particularly the young, were 
quite handsome^ with fair complexions and modest in their de- 
portment. They were also noted for their virtue. This was 
regarded as an honorable and most valuable quality amongst the 
young women, and each year a ceremony was performed in the 
presence of the whole village, at which time all females who had 

i)reseryed their virginity, came forward, struck a post, and chal- 
enged the world to say ought derogatory of their character. As 
this was a religious ceremony, any persons present, who could 
with truth oontradiet the statement^ felt bound to do so^ and if 
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detected in a false statement, the female lost her standing forever 
afterward among the young of both sexes. In ordeals of this 
kind it was remarked that more than two thirds of the Mandan 
females came otf victorious which is regarded as a great propor- 
tion, when the early training and Ihe inflnenoes that surround 
them are taken into consideration. The fBCt that a ceremony 
of this kind exists among savages, tending to promote virtue 
and diseoarBge vice, is, of itself sufficient efvidenoe of their mental 
as well as moral superiority. 

Much more might be said in regard to the habits and charac- 
teristics of this tribe, which is one of the most interesting in the 
West, but we prefer to occupy the space allotted in some illustra- 
tions of the grammatical structure of their language. At this 
time the Mandans cultivate the soil and hunt buffalo when these 
animals are near their homes. The destruotire inflaenoes of the 
imall-pox which hasi at different times, raged fearfully amonff 
them, have nerer crushed their indomitable spirit of pride ana 
independence. They will not join with other nations near whom 
they reside, neither will they connect themselves with them by 
marriage, nor allow or practice any customs but those of their an- 
cestors. Their religious rites are preserved entire, and the system 
of self-inflicting tortures is practiced at the present day. Being too 



remain at home and defend themselves. The Dakotas frequently 
attack them, at or near their village, and in almost every engage- 
ment some Mandans are killed. In these skirmishes they exhibit 
an entire recklessness and contempt of death, which leads to acts 
of individual daring, generally fatal, though feared and respected 
by the surrounding tribes. Owing to this fact and the periodical 
visitation of some contagious disease, they are on the decrease, 
and will doubtless before many years become extinct, or fall a 
prey to some superior force of DaKotas at an unguarded moment. 

Their principal chiefs are now dead, but in former times they 
held a most beneficent sway over this tnbe. Their rcJe was 
addom interrapted by claims or pretensions other aspirants 
to public notice. They were respected for their judgment, and 
loved for the patriarchal care they felt in the general wel&rs^ 
not feared on account of their personal bravery or extensive 
relationship as is the case with migratory bands. Old age also 
in both sexes was held in veneration, made comfortable and not 
neglected, as is the case with many of the savage tribes. They 
deposit their dead on scnflfolds near their village and in warm 
weather their decomposition has a tendency to render the atmo^ 
sphere nnhealthy and engender diaeasci but no persuasion can 
induce them to bury in the ground according to the custom of 
tiie whites. 

From the above brief sketch of the Mandans^ the inference it 



few in number to form 




neighboring tribes, they 



Digitized by 



09 F, F. Maydeu on the Mandan iBdiam, wUk 



plain, that, although they possess all the characteristics of the 
jN"orth American Indians, they present a somewhat peculiar and 
superior type of the race. The notion that at one time pre* 
▼ailed, that they were of Welch origin, hati long sinoe been 
exploded and it is hardly necessary to allade to it in this con* 
nectioiL Although remotely connected, we think there ia suffi* 
cient ground for the inference that the Mandan language is a 
dialect of the Dakota stock. This was the opinion of Mr. Gal- 
latin although he was unable to make the proper comparisons. 
These I shall endeavor to make in detail at some future time. 
In the summer of 1855 I made a few observations in regard to 
the grammatical structure of this language, an abstract of wiuch 
may he of some interest to those who are oorioiis in ms!k 
mattens,* 

L Nouns. 

1. With few excoplioDB, Mandan nouai have both a singalar and plaral 
ferm, SB n ebown oy their termination: at^ a*pe, a tor/, a-ptoh, Imvet; 

ma-he, a weedy ma-hdsh, vwedt ; si, a feather, s>\-la,h, feather a. 

2. The gender of nouns is indicated by the use of different \vord3 to 
express the sex: as, nu inan-ke, a man; mi-iie, a woman ; h^*ro-kd, a 
btUly ptia-de, a cow^ ni-ka, a calf. 

I 9, The oa^e of a noun is known by its position in a sentence. 

IT, Adjectives. 

4. Adjectives always follow the nouns which they describe: as, mi-he- 
ahi-na-shush, a handsome woman ; nat-kan-ka-sish, a hard heart. 
' 5. The numeral adjectives of the cardinal kind aie as fbllowa : 

1, m4h-a-na. 13, a ga-ni-me-ni. 

2, nu'ra-pa. 14, a-ga-to'p. 
8, n&-me*ni. 15, a ga-hu'n. 

4, t6-pe. 16, a>ki-ma, 

5, k^D-lksu 17, a-kii pa. 

6, ki-raa. 18, ak-ti tuk-e. 

7, ku-pa. 19, a-ga-mdh-pe. 

8, te-tuk-e. 20, nu'm-pa-pi-rah. 

9, mah'pe. 21, ntk'm-pa-pi-ra-ka-ro-m&h-a>na. 
• 10, pi-rah. SO, n4-me-ni-am-pi-ra-k(teh. 

11, apga-m&h-arna. 40, t6-pa-pi-ra-kdsh. 

12, a-ga-nft'm-pa. 60, keU•t^L-am•pl-ra-k^8h. 

* In fhe "OontributioDs" a plan of orthography has heen adopted, corraqxMidhif 
as closely ^9, possible with the otM prepared by the late Prof. W, W. Tamer ibr the 
Smithsonian Institution. 

All the vowels haTO the oootniental sound, as a in ^Either, s tn fttos, i in marine^ • 

in go, note, u like oo in food. When a vowel terminates a syllable it is long, but if 
a consonant is added, tlie vowel is short. Exceptions to this remark are indicated 
as follows: d as in got, or 6 long, as hi note when followed Inr « eonsonsni. Q hss 
always the hard sound as in go, A when preceded by a vowel has the guttural Bonnd 

of ek in the Scottish loch or Arabic ghain, n is sounded as in the French word ban. 
The above remarkji ore all that are needed for the pronunciatioa of the Maudaa 
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60, ki-ma-am-pi-ra-k68h. 1000, i-su-ki-ka-kd-hi. 

70, kii pa-am-pi ra-k6sh. 100,000, i-sd-ki ka-kd-hi-i-su'h-mAh-a-nt. 
80, te-tuk-e-am-pi-ra-kosb. D4-ka-iD4h-a-nA, Jirst orUy or Jurtt Umt^ 
90, iD4h-p6*iiiii-pf-ni*]Ed6h. i-k4-hara]ui-m&h-ft-ii«9 latt oaw^ or last 
100, i^'k-m4h-«r]Ub • Ume, 

HL Adtbrbs. 

9. The following are some of the principal adverbs: taBhh&k-td&b, 
perhaps; h6•ra^k6•ku•86^o, day he/ore yetUrday ; iDat-Ui6-o>iiiis to, day 
^Ur to-morrow; tftn-bisb, €far off, 

IV. PjiiPosmoNS. 

7. Prepositions follow the nouns tbey govern : as, p6b-ti, mi-ptii- 
ti-sAk-te, tU^me; maD-i-kft'sh-ta, tkrouffh th$ vmter ; ti-rOfk-ta, m tk§ 
house. 

V. CoNJuycTiosrs. 

8. k^Q-i and ek-{e% and ; k6a>i-4>plah, am? /aouf/ kto-i-wa>kl-wi- 
wa-ruab, and I told him, 

VIT. Pronouns. 

9. Pronouns aro simple or fragmentary. Tho fragmentary pronouns 
are used in the decieusiou of nouns and adjectives and in the conjugation 
of ▼erbs* The following nay be regarded as an example of the mteDfttre 
form of the ainople proooon. 

nii-o-na, /, mytel/y or /am. ii4-o-d% tts, emrHivee, 

lli>o-na, thouj thyself^ ho, Di*4-o-na, you, yourselvesj ^bo. 

i-o-na, he, himself] jfee. i«4-o-Da, tkey, tkmselven, 

The form of the fragmentary pronoms ia ahowB in the foUowing de- 
clensions of nouns and adjectives. 

mi-hu'n-de, my mother. 
ni-hu'nde, thy mother, 
i-hU'b-de, his mother. 

ZDdns, my wife. mon-k^r-isb, my wives, 

Ddnn, thy wift, Bta^kir-isb, thy wivtt, 

kO^B, hit kOn k^r^iah, Ait mtm. 

min-i-ke, my son. nin-i kosh, my tons, 

nin-i-ke, thy son. nin-i-kosh, thy sons. 

i-k6-ni-ke, his son. i-ko-ni-kosh, Aw sons, 

ma-shlsh, I am good. nu-slilsli, we are good. 

ni-shlsh, thou art good, ni-a-shlsh, yon are good, 

in-shlsb, he is good, i-a-shlsh, they are good. 

Verbs. 

The following examples show the changes in the form of the verba. 

i-wa-seh-oah, I do on perform emy- i-a-i-seh osb,^ they, &c. 

thing. nu-nomp-sha-seh-Osh, we both do, 
i-da-seh-osh, i^tou, &c. &c. 

!-l«8eh-0Bh, hSf ice i-war8eh-t6sb, /, dm. 

sU'i-seh'Odi, im, Sbo, ni-de^aeh-tosb, thou^ dec 

ni-i-aeh-lkdi, you, ^ i-Mh*t68h, he, Ac 
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Du-i-seh-tosh, we, &c. ii!-a-lie-6eh-tA(imperAtive),(/ot<a2/ 

Dt-a-seh-tdsh, i/ou, dec. of you. 

i-o-na-seh-tosb, they, &c. i-aek-ta (imp.), do, 

wa-wa-ka-pu-sosb, ) I paint or write, nu-ka-pu-aOah, «M, ko, 

wacka-pu-tosb, j or am -painting, SM^pa-clith, yov, Ac 

Uiapkir-pii-sdsb, thou^ Ac i-a-pii-aOtb, lA<y, Ac. 

i^-kt^po-aOah, Ae, Ao. nu-ndmp-aha-pu-sdsh, we hoth^ Ac 

Wft-kappfta-t5shf I will pcUntait write. i-a-ka-pii»-tOah, they, drc. 

ma-ka-pGs-tSsh, thou, Ac wa-ka-pu-ae, a painting or writing, 

in-ka-pbs-tosli, he, dec. ka pus-ta, (imp.) write. 

nu-ka-puA-Losb, we, <kc. a-be-ka-pus.ta, (imp.) wriU^ aU <if 
iii-ft-Ui»>ka*p&ft-tOib, you, Ac yott. 

LiPKaaoNAL Verbs. 

kap-k6sb, it snows. ktan-hosh, it freezes. 

kap-ke-kosb, it will snow. ktan-losli, it will freeze. 

kap-ke-a-man-ka-bosb, it is snowing ra-pa-na-i usb, it hails. 

«M tht wkiU, ni-pi-nak-tfiab, it will kaiL 

nMdhe<le-hftob, t( thaws or nultg, hen-ni-hlkih, ii thmdtrt, 
ni-ilie^h'tQali, tl will thaw or mtU, 

The most reliable aoconnt of ihe maDnera and Giutoimi of the 
Mandans wbieh baa ever been publiahed maj be found in 

a inagni6cently illustrated work entitled "Reise des Prinsen 
Maximilian zn Wied. 2 vols. 4to." The Prince of Neu Wied 
resided one winter with this tribe, and obtained his information 
under the most favorable circumstances, and therefore I regard it 
as entitled to great confidence. In the same work may be found 
an extended vocabulary — the only one ever publij^hed of this 
language, of any great value for philological purposes — with 
aome interesting grammatical observations. The great flexibil- 
itjr of the Indian languages, and the extent to which eoml^n»» 
tions may be made, have induced some anthon to complicate 
preatly the declension of the nouns and adjeotivea and the con- 
jugation of the verbs. Sometimes the moods and tenses of rerhe 
are multiplied to an almost indefinite extent, and the six cases 
of the Latin given to the substantives. I do not dispute the ac- 
curacy of any author on this subject ; but simply say that I have 
not yet been able to find a grammatical system so complete in 
any of the Indian languages of the Northwest. So far as I can 
ascertain there are three moods to the verbs, indicative, impera- 
tive^ and infinitive; three tenses, past, present, and future; and 
I cannot find that the simple form of the verb expresses mora 
Other tenses are formed by the union of different words. More 
thorough investigations hereafter will decide this matter. 

The following examples are taken from the Prince Neu Wied's 

Ct work, in which he has treated of a number of the Indian 
^uages of the Northwest. The orthography is slightly changed 
to adapt it to the system which I have adopted in my Me- 
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moir. To one unacquainted with the native languages of this 
country, it would seem hardly possible to find a grammatical 
structure so complicated and still so complete and systematic, yet 
perhaps there fs do cultivated tongue among the civilized nations 
of the world more regular than that of the Chippewa and its cog- 
nate dialects. In the Dakota there are three numhers, singular, 
dual, and plural. In the Eskimo, according to BLier, nouns have 
six cases, the same as Latin nouns, and three numbers, through 
all of which they are inflected. In the Yakama, one of the nu- 
merous dialects on the Pacific coast, as given by Father Pandosy, 
nouns and adjectives possess the six cases mentioned above, but 
only two numbers, the singular and })lural, and the verb is con- 
jugated with greater minuteness of detail. We can thus see that 
a careful study of oar own aboriginal languages becomes a sub* 
ject of the highest interest and importance to every professed 
philologist 

Dboibrsions or Kouns. 

8xng, Sing. 

nii-raan-ka, the man. wo-ra-e-nl-pa, the how. 
nu mank-A-clH, of the man* ■ wo-ra-e rvi pa-da, of the how. 

0-nu-mank, to the man, wo ra-e-ru-pa-4-tii, to the how, 

lili-nift9-ka, the man, wo-ra-e*rii pa, the how* 

Btt-m&^k, O man. wo-ra-e-ni-pa, 0 the bow, 

w&^BD. ka, with th$ man, wa-Ta-e-n&>papta» with the low, 

Plwr, Plur. 

im-inan-k6.-ra, the men. wo-ra-e n}-pa-ke-r6sh, the hows. 

0-nu-man-ka, of the men. wo-ra-e-ru-pa-ka-ra-t4, of the haws. 

nu-man-ka-ra-ta, to the men* we-pa-e-ni-pa-ka-ra-a-t4, to the bow9, 

ni|-ma^ka'ra, the nun, 0-wo-ra-e-ii&-pii*ke-rd'ah, the howt, 

an>man4[4-ks, O ih$ mm, wo-ra-e-ni-pa-ke-rfi'ah, 0 the bom, 

waatiDg. Tro-rar6-i11-pa-k»-ra-t&| with lAe bowB, 

Memarhs m refford to Adjectivet, 

The adjective ibilows the noan which it qualifies or describes : aa, mi- 
ntV, 8h6-ta, (k« white horse^ or hone^hitef Bu-mamk-, h4^ia-ia, the bokl 
irean, pa-flan-, psisb, tmft-river. 

The comparative degree of adjectives is formed by the addition of the 
word o-p^h-a-desh, '*more," and the superlative by the addition of the 
word mi-kash, most," as, shish, ffood, shi-, o pah-a-desh, better, shi-, mi- 
kftah, beet; kft'th-ka, ffreatf n4flh-ka-, o-pah-a-de»h, greater , k&sh-ka-, nri- 
]u»h, greatest, ath-, b&'Mh-kfisfa, thi» is great atb-, shlsh, thie ie good. 

The verbs alto are eonjogated with remarkable regalarttj, A few 
forms only are given ; wa-wa-ru-tosh, I eat or am eating ; wa-ra-ru tosh, 
thou eatest or art eating ; i-wa-ru-tosh, he eats or in eating; wa-nii-ru- 
tosh, Vf€ eat or are eating i i-wa-ru-toh-e-desb, you eat or are eating ; ro- 
wa-ra-tarffinn-ka-hfish, thig eat of are eating ; wa>va>flit-ma-1cih'b&8b, / 
haiee eaten ; wa-wft>r1ik-tiMb, lehaU or wiU eat; i-u-a-ba-ra-pdsb, IwoM 
have eaten ; wa-ras-ti, eat (imperative); wi-ro-te-aiS'Uy eeOen / wa-n&4a^ 
min-ka-bfiah, eating. 

The preceding examples, of which many more might be given. 
Am. Jodb. 801.— 8>ooin> 8nna« Vol. XXZIY, Mo. 10Q.-Jiix.t, 18691 
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will serve to convey to the reader an idea of the strength and 
fullness of our aboriginal languages. Many of them seem to 
pofisew eyen greater flexibility than those of the caltiyated na- 
tioDS of Europe. My own experience is confirmed by that of 
one of the most intelligent misBionaries of the West, Key. Wm, 
Hamilton, who has spent the greater portion of his life among the 
lowas, and speaks their language with great fluency. In the pre- 
face to his excellent and elaborate grammar of the Iowa tongue 
he remarks that " the barrenness which is supposed to belong to 
most Indian languages, does not result from the structure or na- 
ture of the language, but from the want of ideas in those who use 
it. So far as tliey have ideaSy they do not lack words to express 
them, though the mode of expression, among them, is often as dif< 
ferent £rom that in use among ns, as their language is from oura" 

Sndfbaonian Inrtitotion, Wuluiigton, D. Maj 20tli» 186S. 



Art. YII. — On JHethyhmim; by M. Carey Lea, Philadelphia. 

The triethylamine which served for the following examinations 

was obtained, by the action of nitrate of ethyl upon ammonia, 
making the alkaloids thus obtained react upon fresh portions 
of the compound ether. The following was the course of the 
operation. 

Three volumes of nitrate of ethyl with three volumes of 
liquid ammonia, thoroughly saturated with ammoniacal gas and • 
two yolumes of absolute or nearly absolute alcohol, were sealed 
up in glass tubes and were kept in boiling water fox four hours. 
The tubes were then opened, the contents neutralized with nitrio 
aoid, and eyaporated over a chlorid of calcium bath« When 
freed as far as possible from water, the pasty mass was placed in 
a flask, with four volumes of absolute or nearly absolute alcohol 
and a sufficient quantity of caustic soda in powder. Ileat was 
applied and the vapors disengaged were conducted into three 
volumes of nitrate of ethyl mixed with two of absolute alcohol, 
kept cool by a freezing mixture. At the close of the operation 
it was necessary to add a little water to the contents of the flask 
in order to complete the decomposition. The absorption of 
the distillate was complete, and the liquid thus saturated waa 
again endosed in sealed tubes and heated. The entire number 
of charges was forty-two, of which five were lost by explosion. 
For the convenience of those who may use this method of ob- 
taining the ethyl bases, I give the results which I observed as to 
the strength of tube necessary : 

Tubes of one inch external diameter, weighlDg 

6 ounces to the foot generally burst. 

6 to 7 K generally resisted, but not always. 

a to 10 were found safe. 
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This refers to tubes charged from three-sevenths to one-half. 
Beyond ihia charge, greatly increased strength becomes neces* 
sary.* 

The dkpositton to bursi spfwared to be greater in the teoond - 
heating tliaa in tbe tot It is therefore better to heat £>r 11 

or 12 hours to 180°-190** F. rather than risk the loss of prodtusts 
which have already cost considerable time and trouble. 

In describing tlie properties of ethylamine and diethylaminc, 
I have shown that when nitrate of ethyl is made to react upon 
ammonia, the resulting alkaloids are easily separated from each 
other by means of picric acid. It is a familiar fact that when 
several salts are present in one solution, the facility of separating 
them by crystallization will often depend upon the relative pro- 
portion in which they are present^ and this holds good in the 
present case. When ammonia acts upon nitrate of ethyl, and the 
EMises, after separating the ammonia, are converted into picrates, 
we have a mixture of the salts of ethylamine and diethylaminc 
in nearly equal quantities, with a variable quantity of triethyla- 
mine, always very small and sometimes a mere trace, always sep- 
arating out in the first crystallization. But when nitrate of ethyl 
is made to react again upon the products of the first reaction, the 
proportions of the alkaloids are very different. Diethylaminc 
then constitutes about three-fourths of the whole, and the residue 
is chiefly triethylamine mixed with some ethylamine. When 
tiiese bases are converted into picrates the diethylaminc salt still 
separates with great fiMnlity, sinking to the bottom at a certain 
atage of concentration as a heavy oily fluidf Previously to this, 

* It has been verj generally recooimonded in text books to wrap preasnre tubes 
in elotba to preTent the explmion of one from destroying the .rest. When this in 

done, the extremities of tlie tube should always be left clear. It is :it the extremity 
that the explosion ainiubt always takes place, and if there is not an easy escape for 
the expanding vapors, so great a dittttroance followe that much damage roaf be 
done. In this way 1 have seen every tube in a boiler broken by the explosion of 
one, whereas, since I have adopted the plan of leaving tlie ends perfectly free, 
\fhen an accident has taken place I hare always escaped with the loss of the one. 

f The latter portions of this oily fluid which separate are often pasty with the 
needle^! of the less soluble compounds, from whieh they are best separated by ether 
in whidi picrate of diethylaminc is i xtremely, and the other picrates very sparingly 
soluble. At a proof how exactly diethylamine may be (separated from it* oogoate 
bases by conversion into picrates, 1 subjoin analyses made at various times, some of 
'Wliio-h have been publit>hcd before, uthtrs not: 

(1.) '7144 gramms chloroplatinate gave Pt, '2652 

(2) -ffMl •* " '8549 

(8.) -3884 " -1377 

(4) 1-9 1 29 " 6764 
These eorrespond to 

(I.) Per cent platinum, - - • - 85 *72 

(2) - 86-63 

(.H.) " " .... 85*46 

(4.) " • .... 85-86 

TheorTreqoirei(rt=f8 7) . - - S6-86 

- « (Pt=9») • • • 85-46 
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the picrates of ethylamine and triethylamine crystallize out in 
yellow needles. The separation of these last from each other by 
crystallization when the triethylamine is present in considerable 
proi>ortioD, cannot be as satisnotorily effeotecl, as when it is pres- 
ent in small anantity only. It therefore beeame neoessary to 
seek for a gooa mode of effecting this separation. 

Triethylamine is but moderately soluole in water, and when 
the water present is insufficient to aissolve it, it forms a layer on 
the surface. It seemed possible that its affinity for ether might 
be greater than for water, and experiment proved this to be the 
case. When ether is agitated with aqueous solution of ammonia, 
ethylamine, or diethylamine, it takes up but little of the base, 
bat when agitated with aqueous solution of triethylamine, it be- 
comes strongly charged. A portion of ether agitated with a mix* 
tare of the aqueous solutions of ethylamine and triethylamine 
and then treated with hydrochloric acid and bichlorid of platinum 
and spontaneously evaporated, gave only crystals of triethylam- 
ine salt, which is easily distinguished from the platinum salt of 
ethylamine : no traces of the {presence of the latter were observa- 
ble. It therefore seemed worth while to test the process by a care- 
ful series of analyses, which was done with the following results. 

The moderately strong aqueous solution of the mixed bases, 
triethylamine and ethylamine, was agitated several times with 
ftbont tV its bulk of ether and left some time to separate thor- 
oughly, after which the ether was removed by a separating fun* 
nel. This was repeated three or four times. It was evident that 
if these ethereal solutions of triethylamine thus obtained were 
contaminated with ethylamine, the latter substance would be 

f resent in largest proportion in the latter portions of the ether, 
n order therefore to render the test more rigorous, these latter 
were examined in preference, and with the following results. 

Portions of the etherial solution were treated with excess of 
hydrochloric acid and converted into platinum salt with excesa 

of bichlorid of platinum. 

(1.) '7031 gms. subfltance gave metallic platinum, *2264 

(2.) 1-2084. « « «* .3878 
Th«8e correspond to 

il.) per cent platinum, - 88*20 

2.) 82*06 

Mean of two analyses, . • • 8818 
Theoty requires (Pt=98*7)*- • 82*18 

An eminently satisfactory result 

In order to ascertain if the whole of the triethylamine were 
removed by this proceeding, the aqueous solution, after four 
washings with ether, was submitted to analysis. Its chloroplati- 
nate gave by ignition 

• IhaveUta l&is sumbw lirPt at Oak aaoptod lij tiia last nombmortht 
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•6373 subetance, platinum, '2487 

Corresponding to, per cent platioum, • 39 02 
Theory requirea, ----- 89^29 

The number found falls a little below the theoretical propor- 
tion, and may indicate that a trace of trielhylamine remained in 
the aqueous solution. I may however remark that this slight 
discrepancy is within the error of a careful analysis, particular]/ 
with subetanceB whose analysis requires so much circuinspection 
as these. Two analyses of ohloroplatinate of eibjlamine of 
which the alkaloid had been separated by picric acid gave re- 
spectively 89 02 and 89*28, the nist of wlucn numbera is identi- 
cal with that above found. 

Ether appears therefore to afford a convenient mode of sepa* 
rating eth3'Iamine and triethylamine, after diethylamine has been 
eliminated by means of picric acid. This is a necessary condi- 
tion : when observed, the process gives, so far as my experiments 
go, good results. 

Propertie$ nf TvitthylaaawM, 

Triethylamine is an oily fluid lighter than water, and float- 
ing on its surface when the water present is insufficient in quan- 
tity to hold it in solution. When therefore the crystallized 
bydiochlorate is added to a coDoentrated solution of caustic 
soda, the triethrlamine separates and rises to the surface. It 
has an agreeable ammoDiacal odor, which appeared to me to be 
pleasanter and more aromatic than those of ethylamine and die- 
thylamine. This however is a matter on which it is difficult to 
speak positively, as the odor of ammonias appears to be influenced 
by adventitious circumstances. Stas found the oder of perfectly 
pure ammonia prepared by liim, to be quite diffi^rent from that 
ordinarily recognized as characteristic of the substance. 

It is not very soluble in water, but emulsifies very easilj with 
it When a stratum of triethjlamine is resting upon the surface 
of a saturated aqueous solution, a very slight agitation is sufficient 
to produce a complete emulsion, and a considerable time elapses 
beiore the stratum separates again. It is capable of acti ng under 
some circumstances as a reducing agent, separating gold in the 
metallic state with production of aldehjd, as will be described 
further on, but unites with chromic acid without decomposition. 

Bioaxiyom Triethylamme wUh scHuUoni cf metallic bates. 

The Ibllowing reactions were obtained with a saturated aque- 
ous solution of pure triethylamine: 

Zirconiumi sulphate of Zircoaia, White precipitate, insoluble in excess of 

precipitant 

Alamininniftenalphate alomma, White precipitate, diaaolviag readily and 

completely in ezoeit of the pfeoipttant 
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Glucinum, sulpbate of giucina, White precipitate, insoluble in excess of 

precipitant. 

Cadnrium, sulphate, 'Wflile precipitate, inaolable in ezceta of 

precipitant. 

Zinc, sulphate, Same reaction. 

Nidiel, chlorid, Green precipitate, inaolable in mtu of 

precipitant 

Cobalt, protocblorid, Greenii*h blue precipitate, insoluble in 

ezoeaa of precipitant 

Lead, neat acetate, The wliite precipitate diaeolvea in exoeaa 

of lead aolution, but is inaolable in 

any excess of triethylamine. 
Tin, protocblorid, White precipitate, insoluble in excess of 

precipitant. 

bicblorid, White precipitate, dissolving completely 

in exoeia of precipitant 
Silver, nitrate, Brown precipitate, somewbat soluble in 

excess of precipitant. 
Grold, terchlorid, Yellow precipitate, insoluble in exoeaa 

and speedily becoming blackish. 
Tbe action of triethylamine on gold 
solution is remarkable and may be 
considered as the moet distinctive char- 
acteristic between this and the allied 
alkaloids. Trietliylamine added to ter- 
chlorid of gold throws down a yellow 
precipitate, which in a few moments 
darkens and soon appears black, but 
examined in thin layers is found to be 
dark bluish ^reen. Thit preeipitata 
treated with hydrochloric acid partly 
dissolves with formation of terchlorid 
and leaves a residue of metallic gold in 
the Ibrm of a brown powder. The pre- 
cipitate at first formed by the alkaloid 
speedily passes therefore into protoxyd 
of gold. This reduction is accompanied 
by the evolution of aldehyd, and is 
curried even further than the production 
of protoxyd, part of the gold being 
reduced to the metallic form. For after 
standing a few minutes, a briglit film of 
gold collects on ihe surface of the liquid, 
and after a few hours the sides of the 
test glass are found to be covered with 
a brilliant speculum of metallic gold. 
Hatkam, protochk>rid, Ko precipitate. 

** . bicblorid, A . saturated aqueous solution of tri- 

ethylamine gives no precipitate with 
a concentrated solution of bicblorid of 
platinunL 
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Palladium, protochlorid, 
Butbeoiumi sesquichlorid, 



Antimony, terchlorid, 
Uranium, niiratd, 

Meronry, teraibrate, 

Molybdenum, protochlorid, 

** bicblorid, 

Ohromittm, potaab chrome alum, 

Iron, ferric ammonia alum, 
Copper, sulphate. 



Haoganese^ pvotoeulphate, 

Marrncsia, sulplmte, 
Cerium, protochlorid, 



M 



nitrate of protoperozyd, 



No precipitate. 

Ko immediate precipitate. The liquid 
howevw aoon begins to darken, and 
a black precipitate falls, which grad- 
ually increases nniil the liquid is de- 
colorized. 

Reddish brown precipitate. 

Abundant yellow crystalline precipitate, 
insoluble in excess of precipitant 

Yellowish white precipitate, insolnUe in 
excess. 

Becomes opalescent and by standing 
deposits a yellowish powder.* 

Brownish yellow precipitate, insoluble 
in excess of precipitant 

Greyish green precipitate, insolilble itt 
excess of precipitant 

Brown, insoluble in excess. 

Blue precipitate of which not a trace 
redissolves in excess of the alkaloid. 
The precipitate after treatment with 
a large excess of saturated aqueous 
solution of triethylamine, was filtered 
and the filtrate tested with sulphy- 
drate of ammonia, which gave not 
the slightest indication of the pres- 
ence of copper. 

Brownish white, insoluble in excess of 
precipitant. 

White precipitate, insoluble in excess. 

"White precipitate, insoluble in excess of 
the precipitant 

Same reaction. 



Eeaciiom wiih Hydroftuos^Acic Acids, 

Aqueous triethylamine treated with ordinary hydroflnosilicic 
itoid, HFl, SiFl,, gives, when the alkaloid is in excess, a piedfn- 

tate which readily dissolves in an excess of the acid. 

With Knop's hydrofiuosilicic acid 2HF1, Si,Fl, no immediate 

precipitate is formed even when the alkaloid is in excess, but 
after standing some hours, it becomes a slightly opalescent but 
almost transparent jelly, so stiJl that the test gla^ may be in- 
verted without spilling it. 

OhservcUums on these Beactiom — have alrea^ pointed out 
that the property of redissolvin^ precipitates of alumina, hereto- 
fore considered as characteristic of ethylamine, is shared by 
both dicthylamine and methylamine, and expressed the opinion 

♦ Mcthylamine also precipitates solutions of this salt. My correction of the con- 
trary statement in the last number of this Journal (p. 86d) reached the editors when 
the impresrimi wm too far adTsaeed to slter it. 
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that it roigbt probably be found to extend to the other eth^l and 
methyl baaes. The resalt above stated afforda a confirmatioii of 
this view aa r^rda the base now under examination. 

The most important points deducible from the above described 
reactions may be samnuBd up as follows : Towards solution of 
aluminium, cadmium, nickel, protocblorid of cobalt and bicblorid 
of tin, the behavior of triethylamine is the same as that of ethyl- 
amine and dietbylainine, and dilfers from that of ammonia. 
With respect to zinc, the behavior of triethylamine resembles 
that of dietbjlamine and differs from that of both ammonia and 
ethylamine. In speaking of the reactions of dietbylamine, I 
pointed oat that the oxyds of silver and copper were the only 
ones redissolved by all three bases, ammonia, ethylamine and 
diethylamine. We now see that only one, silver, is dissolved by 
all four, including that here investigated. 

Extending the comparison to methylamine and denoting by 
(W.), reactions observed and recorded by its discoverer, M. 
Wurtz, with respect to that substance, we find that gold precipi- 
tates redissolve in excess of methylamine, but not in excess of 
triethylamine. Protocblorid of palladium is precipitated by 
methylamine, and not by triethylamine. Alumina is precipitated 
and rediBsolv^M) by botn. Zinc, silver, and copper precipitates 
are redissolved by excess of methylamine (W.) but are insoluble 
in triethylamine. With respect to cadmium, nickel, and cobalt, 
the precipitates from solutions of these metals are insoluble in 
methylamine (W.) and in triethylamine. 

Finally we observe that those reactions which may be consid- 
ered as being eminently characteristic of triethylamine, are those 
which it exhibits with gold and with copper. These and these 
only, differ essentially from the reactions of ammonia, ethylamine, 
diethylamine and methylamine leqMctively. That with gold 
solution ia especially interesting. 

Salts of TrietJiylamine. 

Hydrochlorate. — Crystallizes with great facility in beautiful 
pnovv-white feathery laminje. It is not in the least deliquescent 
in tolerably dry air ; — a portion left exposed for several days in a 
watch glass did not exhibit the least tendency to liquify. Care- 
fully heated on platinum foil, it disappears without leaving any 
carbonaceous residue. 

The most curious property of this salt is its eafl!y combustibility. 
A portion of the dry salt readily ignites by contact with a lighted 
match and bums with a livid green flame. 

Sulphate, — Yery soluble in water and alcohol. Exposed over 
lumps of caustic soda, in vacuo, for some weeks, it solidifies to 
an indistinctly crystalline mass. Heated on platinum foil, it 
takea fire and bums with a scarcely luminous flame and yellow- 
ish aointillationa 
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Nitrate. — The nitrate of triethylamine appears to be liquid at 
ordinary temperatures, and is obtained by neutralizing aqueous 
triethylamine with nitric acid, gently evaporating at a low tem- 
perature until the solution is somewhat concentrated^ and then 
placing in vacuo over caustic soda for some weeks. A thick 
BjTw^y liquid ia thus obtained which does not dyBtalltze. Wkon 
mtenng paper is imbued with this liquid and MDOght near to a 
£ame, it deflagrates with a sudden flash. 

A doable sulphate of zinc and triethylamine isomorphons 
with the double sulphates of Mitsoherlich's group does not i^peaf 
to exist. 



Abt. VIIL — NoUa on American Fossil Fishes; hj Dr« J. & 

KSWBSRRY. 

In the progress of geological investigation in North America 
the remains of a large number of fishes have been brought ta 
light, and are now preserved in the various collections, public or 
private^ in diflbrent parts of the oountry. Most of these hare been 
desoribed hj Bedfleld, Gibb^ Jadkson, Leidy and myself, but aa 
the descriptions given of them aie scattered throush a multitude 
of works, some out of print^ and most not readily accessible to 
the student, I have been frequently requested to publish a resuni 
of what is known of our fossil fishes^ with references to the 
papers in which they are described. 

This I now propose, as briefly as possible to do, and for con- 
venience, will divide the subject into several parts, according ta 
the formations in which fossil fishes have been found* 



Up to the present time no well marked remains of fishes have 
been discovered in the Silurian rocks of this continent, but, as 
in the old world, in the Devonian strata they are not unfrequent. 
By iar the largest number of specimens and species have been 
obtained from the Comiferous limestone of western New Yor^ 
Ohio, and Indiana. The Portage group in Ohio, and the Catskill 
in New York and Pennsylyania have also fhmished a number of 
fish remains but of difi^nt genera from those of the Oomiferoua 
The papers whidi contain descriptions of our Devonian fishes 



J)t. D. D. Owen and Dr. J. G. Norwood : " Description of a new fossfl 
Fish from the Palaeozoic Rocks of ladiaoa.*^ — ^Amer. Joor. Science, [2^ 
vol. 1, p. 367. 1846. 
Prof. Joseph Leidy : " DeBcription of some remsras of fishes from tbs 
Gwboniferoiis and I>BTOiiian Fonnatkn of the UoHed flkal6B«"'-^oilfiisi 
AomL Nat Soieiioet Phil, [2], toL iii| ^ 169, 1856. 
Ax. Jouii. Boi.— SaooMD Snns, Vol* XUIV, Na 100,— JuiiT»18(Mi 



I. Fishes of the Devonian Formatiok. 
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Prof. Wm. Hopkins, " On a Tenutrkable fDasU," Ac; — Proc» American Aa- 
sociatiou, 1854, p. 287. » 

Dr. J. S. Newberry : Foaail FisheA of the Giff Limestone of Ohio. — 
Annab of Sdencai vd. i, 1668^ — Floe Amer^ Aaaoc^ 1853, p. 166 ; 
BaDafein of tha National Inititata, 1887, p. 118. 

Of these the last contains descriptions of all the species which 
up to that tunc had been collected in the Corniferous limestone 
01 Ohio, about a dozen in number, including representatives of 
three gniera supposed to be new. These species are as follows : 

Agauickthya Manni, N. (=:Maeropetaliehthyt.) 

** SuUivanti, N, * 
MachaeracantkiLS major^ N. 
• " peraeutuSflS,. 
" snlcatus^'S, 
Onyekodus Jffophinsi, N. 

" sigmoides, N. 
Psammodus antiquus, N. 
Oracanthus fragilU, N. 
^ granelitite, N. 
Mrmnaiue 
mMteriahie 

The three genera proposed in this paper, namely, AgassuMiySf 
9k lar^c coelamnth ganoid; Onychodus^ represented by a group of 
plaooid teeth, and Machaeracanihus, based on some remarkable 
unsymmetrical double-edged spines, tia ikey are characteristic of 

the formations in which they are found, and of considerable 
zoological interest, seem to require a few words of descriptiye 
comment. 

Of these, the first, I am now satisfied includes the ichthyic cra- 
nium described by Doctors Owen and Norwood under the gen- 
eric name of JmcropMkhffi^s, The specimen described bj 
these gentlemen was found m the Cliff limestone at Madisoi^ 
Indiana. When it came into their hands, it was much broken. 
As a consequence the description based upon it was very im- 
perfect, and in some respects erroneous, and, as will be seei^ 
sure to mislead any one who might discover other representa- 
tives of the genus to which it belonged. Dr. Owen described 
his fish as "being entirely destitute of a tubcrcled dermal surlace ; 
as without distinct eye-orbits; provided with two spinous ap- 
pendages, or horns, and having the scutcheons covered with 
ai^gular, irregular, rhomboida], enamelled, but minute scales,!' 
all of which is entirely at variance with the characteristios of the 
large number of crania which I have examined, derived from 
the same formation, and whidi, judging from a plaster cast of 
the original which I have seen, are generically identical with 
that described by Dr. Owen. 
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: This fish, wliidi must now be known by the name of Macrope* 

talichthys^ is not only of interest to the palaeontologist and zoolo- 
gist the most characteristic vertebrate of the epoch of the Cor- 
niferous limestone on this continent — the ganoid monarch of our 
Devonian seas, — but also as furnishing additional evidence of the 
jfarallelism of our lower Devonian strata with the limestones of 
the Eifel; for a speoies of thui ^os, probablj identical willi 
6ne of onn^ has been diaooveied m that formation and locality, 
and is described and figured by the distinguished palaeontologist 
Hermann yon Myer, (Pakeontographiea, vol. i, p» 102, T. xii). 

By von Myer this fish was referred to the genus Placothorax 
of Agassiz, but as I have shown in the paper read before the 
Kational Institute, von Myer, misled by the distortion of his 
specimen, has mistaken the occipital for the nasal extremity of 
tne cranium ; and further that it could not be included in Placo- 
Uiomx, but must be referred to another genus and another family. 
The present state of onr knowledffe of this gentis may be com- 
prehended at a glance tmm, the following description and figure. 

Genus Macropktalicuthys, Owen. 
Agtmichthi/s, Newb. 
Piaeoihoram, r. Myer, not of Agassis. 

Ikae, — Coelacanth ganoids of large size, cranial surface cov- 
eredirith thickljr set stel- 
late tubercles in lines 
radiating firom yarions 
centres, or without regu- 
lar arrangement Cra- 
nium composed of large 
polygonal plates united 
by double sutures which 
are nearly concealed by 
the tubercled enamel sur- 
fiMse. Ere orbits conspic- 
uous ana indnded in the 
orbital plates. Teeth in 
two rows, conical, curv- 
ed, acute, smooth, not pli- 
cated at base nor dendri- 
tic in structure. Scales 
obscurely rounded, the 
exposed portion orna- 
mented with small tuber- 
cles and fine diy^rgent 
raised lines, the oover- 
ed portion marked with 
lines of growth, and fine- 
ly reticulated as in i2%»> 
ssoduSf &C. 




Cranium of Macropetalichthyt Mannif If^ 
hilf iMtnnl liM 
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Of Maonpetalkhihygilaantan noweniimerated&ar q>eoieS| viz: 
M, SuUwtmU, NdwK 



M. Agassizii, v. Myer, wj^ 
M. rogMtMabiaj Owen. 



It is however possible that ihe last two are identical with the 
two £)nner, but just what Owen's species is we shall probably 
never know, as his description does not tell us and the original 

specimen has been lost sight of — neither does von Myer's figure 
and description furnish the means of p^ft^»g an accurate com- 
pajison. with the American fisssils. 

Oeoas MAOBiBBAOAaiBini, Newbw 

Spines o^n of large size, flattened, curved, ancipital, unsym* 
metrical, dextral and sinistnJ; edges and point generally acute; 

base somewhat narrowed, with a rough and irregular extremity ; 
central cavity large, — reaching nearly to the apex ; external sur- 
face covered with a thin coating of enamel, in some species 
smooth, in others punctate or longitudinally striated; micro- 
scopic striiiiture that of dense ivory-like bone. 




"One df tfee smaller si 



lof tloi gei^%^«^ deaoftib^ l>7 
FMCliopkina iift 4he I^rocjof the AniiH^ vol 



uopjons m we jnroc4[Oi ' 
viii,p.287^ represented hy ih^ uiooomplii^g^f^^ 
&om that yohune. 
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Thesd spines are yery diaiaeteristic of the horiflon of tiie Oor- 

niferous limestone; having been found in Indiana, various lo- 
calities in Ohio, in New York and at Gaspd, C. E. Though pre- 
senting some anomalous characters, (among which the most 
remarKable is their want of symmetry, being rights and lefts), it 
is hardly possible they can be anything else than the defensive 
spioes of plaooid fishes. Their dense ^ny structure, enamelled 
Burftoe, and their rough and irregular baaecL would seem to pzoye 
that like the fin-spines of many sharks and rays they had been 
implanted in the integuments without articulation. Possibly 
they were the first rays of the pectoral &is, which would aocoant 
for their being in pairs, but m that case we should expect to 
find the bases exhibiting some marks of their articulation to the 
thoracic arch. Some of these spines are more than a foot in 
length, double-edged and very shaqi, constituting most formida- 
ble weapons of attack or defense. My friend Dr. Wra. Stimpson, 
whose knowledge of Crustacea is so minute and so general, is 
decidedly of the opinion that they could not have belonged to 
aerustaoean. 

Genus ONYcnonus, Nevvb. 

Teeth in rows of seven or more, set upon an arched base, from 
which they radiate. They are much curved, have a circular 
section toward the 
summit) are some- 
what compressed 
below, and expand 
«t base into seye- 
nl prominent roots 
or tuberosities, of 
which the most con- 
spicuous are on the 
side toward which 
thepoint is curved. 

Tney have a cen- 
tral cavity extend- 
ing nearly to the 

Somt, surrounded 
y dentine, simple 
in structure, the ex- 
ternal surface covered by a layer of smooth and polished enamel. 

These are apparently the teeth of sharks, generally detached 
from the cartilaginous jaws, and scattered through the linaestone 
in which they are found ; a row of them, however, occasionally 
retaining their connection, as is the case with Hsbdus, OroduM^ 
Ac of m Mountain limestone, Ilyhodm and Acndue of the Ju* 
laasio strata. 
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In addition to the fishes of the Corniferous limestone enumer- 
ated in the preceding pages, fragments of the armor of large Pla- 
coderm Ganoids have been found which have been referred to 
Cbeeosteus and GephalasptSf but more and better specimens will 
be neoefisary to piove tnat these genera wete xepieaented in our 
Devonian seas. A number of plaodd aipines and teeth have also: 
been taken from the Qliff limestone of Ohio, which haye not yet 
been described. 

In the upper members of the Devonian formation, the num- 
ber of fossil fishes yet discovered in this country is small. A 
species of Palaeoniscus obtained by Prof. Brainard from the Port- V 
age group in northern Ohio, {P. lirainardi); two species of Ho- 
k^tychius from the Catskili of New York, another with a placoid 
^ine from the esme temalion in Fennsjlvania, joomplete the 
catalogue. 

Of uiese the Pakamiscusj described by Mr. Thomas, is appa- 
rently a good s^)eoieB, and is interesting from its antiquity. The 
two New York species of so-called ffoloptychius have, I believe, 
never been criticajly examined, and it is by no means certain 
that they are such. That described by Dr. Leidy from Penn- 
sylvania is a well marked species of thii genus, evidently closely 
allied to H. nobilissimus of Europe. 

' It will be noticed in the foregoing sketch that no mention w ^ 
made of many of the most characteristic genera of fishes of the 
Devonian rocks of the old world, and up to the present time we 

have no proof that any of the Placoderms, Asterolepis {Ptei-ichthys 
of Miller), (hccosiem^ Gephalaspis, Pteraspis, &c., of the Ccela^ 
canths, Uomostius {Asterolepis of Miller), Bothriolepis^ Dtndrodus^ 
Psammosieus, kc, of the Dipterians, Dipterus, Osteolepis, Diplop' 
teniSj &;c., or the Acanthians, Acantfiodes, Diplacanihua, Cheirole^ 
pisy kQ. ever had any existence in America. 

The evidence on this point is of coarse as yet only negative, 
and may all be soon xmrsed, but it is neyertheless ra£er re- 
markable that while most of the Devonian molluscous genera, 
and many species are common to the two continents, the fishes 
so fiEu: as known are all specifioallj distinct^ and the larger part 
4>f them generioallj different 



Digitized by Google 



Dr, /. WymoM^SxperimeiUi on Jnfu»oria, 70 



Art. IX. — Experiments on tJie formation of Infusoria in hailed 
solutions of organic matter^ enclosed in hermetically sealed vessels^ 
and supplied with pure air; by Jeffries Wyman, M.D., Her- 
eey Pro£ of Anatomy in Harvard College. 

Pastsur in his adnurable raeaiches on fermentation has 
brought forward experimental evklenoe to show that this prooeas 
depends upon the presence of minute organisms in the ferment- 
ing fluid and that the source of all saoh organisms is the atmo- 
sphere. In support of this opinion he asserts, that when a fluid 
containing organic matter in solution is put into a flask and 
*' boiled two or three minutes," and suppliea only with air which 
has been filtered by passing through a tube heated to redness, 
and the ila^k is then hermetically sealed, no fermentation takes 
place, no organisms are formed, and that the contents remain 
indefinitely without change. But if the same solution i/s exposed 
to the air in its or^aiy condition, it becomes filled with various 
living forms. Out of a large number of experiments prepared 
in the manner above described he has not known one to give a 
different result from that mentioned. ^ He further states that if 
the neck of the flask is drawn out into a very slender curved 
tube of several inches in length, the contents boiled, and then 
allowed to cool without the end of the tube being closed, so that 
the air enters at the ordinary temperature, and has free access 
to the interior of the flask, eren then no fermentation talces 
place and no organisms appear. His explanation of this is, that 
the air which enters first, meeta with the hot steam, and the spores 
or organisms contained in it are killed ; while those wbiefa eziter 
the tube later move more slowly and are deposited on the moxst 
walls of it without entering the body of the flask,* 

In most of the expeninents given below tlie results have been 
c^uite difl:crent, and living organisms have made their appearance, 
m some instances where even greater precautions were taken 
than those mentioned by Pasteur. In oraer tibat the reader may 
understand what precautions were talcen we shall first descriMr 
the manner in which the experiments weie-perfbrmed. 

(1.) In some instances (as in £xpts« i to v, yii to si^ xiit to xv> 

1 « J* affirme aree la plus pavbtte rinceritd, ^ue jamais il ne m'est arri^^ d'»^oir 

une seule experience dispost-e comme, je le viens de le dire, qui in'ait doimd unr 
•eul resultat douteoz." — Amuxles de» Sciencet Naturellet, T. xvi, Serie, 
p. S8. 

2 "Tl spmble que I'air ordinaire rentrant avec force dans les premiers momenta 
doit arriver tout orut daus le ballon. Cela est yrais, mais il reucontre uq liquide 
encore vcrnn de la temperatare de Vebullitfon. La rentr^le de Pair ee iUt en ■otte 
avec plus de lenteur et, lorsque le liquide est assez refroidic pour ne plus pouvoir 
eolever aux germes leur vitality, la rentr^e de I'air est assez relent^e pour q'il abao- 
doone dans lea aoarbane Imniidea da eol tootw ke ponMieiea eapelile dWranr las 
infusions, et d'y detomiiMr dee prodnetSfiiia oiganiMei."— ilim* din Be, Sal, IMl, 
T. zri, p. 60. 
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xxix and xxx inclusive) they were prepared as in fig. 1. The ma- 
terials of the infusion were put into a Qaak^ and a oork a, through 



1. 




which wr\s passed a glass tube, drawn to a neck at 5, was pushed 
deeply into the mouth of it. The space above the cork wiis filled 
with an adhesive cement (/, composed of" resin, wax and varnish. 
The glass tiibt.' was bent at a right angle, and inserted into an 
iron tube e, and cemented there with plaster of paris c. The 
itom tnbe wiis filled with wiies / leaying only veiy narrow pas- 
sage ways between them. ' 

(2.) Others (as in Exps. vi, xii, xvi to xxi v, and xxxi to xzxiii 
inclusive,) were prepared as in fig. 2, in which the joining at c/-, 
fig. 1, is avoided, and the iron tube is cemented directly into 
the nioutli of the fla.sk, the neck of which is drawn out at b, to 
render the sealing of it easyj otherwise the conditions are the 
same as in fig. 1. 

(3.) In other experiments (as in Exps. xxiv to xxviii, and 
to zxxviii incLnsive,) the fiask, fig. 3, was sealed at the 
or^ary temperature of the room, and sabmerged daring the 
period of the experiment in boiling water. This was the method 
followed by Needham and Spallanzani and has the merit of elim- 
inating all suspicions of error which might be supposed to arise 
firom some imperfections in the joinings. 

In the first and second methods, the solution in the flask is 
boiled, and at the same time the ij-on tube tilled with wires is 
heated to redness. While the contents are boiling the steam 
£>rmed expells the air from the flask ; when the boiling has con- 
tinued long enough, the heat is withdrawn from beneath the fkaak^ 
and as the steam condenses, the air again enters through the iron 
lube, the red heat of which is kei)t u|\ so that all organisms 
contained in the air are burned. In both methods the ilask is 

' Aa adTantagtt in ^pnjpmg the •^•KinMnt id tidt mj m, thaft the mow ihik 
nay be wed mtiiy imiu. 
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allowed to cool yery slowly in order tbat the entering &ir may 
be as long as possible in passing throngh the iron tubes, and thus 
the destraction of its organic matters insured. When eold the 
flasks are sealed at 6, figs. 1 and 2, with the blowpipe. 

In experiments xxix and xxx, a glass tube filled with asbestos 
and platinum sponge was used instead of the iron tube filled 
with wires. 

The time during which the infusions were tailed varied as will 
be seen by the leeoxda, fKm fifte^i minutes to two hours, and the 
amount of infbaion uMd was ih>m one-twentieth to one-thirtieth 
of the whole capacity of the flaflk, the object being to have the 
materials exposed to as large a quantity of air as possible. 

In the account which follows, especial mention is made, in 
most instances, of the time of the formation of the "film." This 
is always the first indication which can be had, without opening 
the flasks, that minute organisms are developed; it is in fact 
made up entirely of them, as has been proved try repeated ex- 
aminatioDs with the microscope. It may first be detected in 
small patches, but soon coyers the entire sur^suje, and if the 
flask is gently moved so as to cause the infusion to change its 
position, the film adheres to the glass and is left by the liquid. 
In a few of the experiments no such film was formed. 

After the flasks were prepared they were suspended from the 
walls of a sitting room near the ceiling, where they were ex- 
posed to a temperature of between TO"" and 80° F. throughout 
the day and nearly the same during the night. 

Exp. I.* (1.)* i^eb. 3d, 1862. A few grains each of sugar, 
gelatine and fine out hay were introduced into a fiask of 500 cuU 
eent capacity, 20 cub. cent of water were added and the whole 
thoroughly boiled. A film formed on the surface ^f the fluid on 
the 8th day, the flask was opened on the 9th and found to con* 
tain large numbers of Bacteriums. 

Exp. II. (1.) Feb. 3d. This was prepared in the same way 
as the preceding, excepting that pepper was added to the solu- 
tion. The flask was opened on the 29th day and Bacteriums 
were found in great numbers. 

Exp. m. (1.) Feb. 4th. A few grains of cheese, sugar and 
gelatine were dissolved in 17 c c. of water, filtered and boiled in 
a flask of 500 c. c capacity. A film formed on the 19th day, 
tlie flask was opened on the 86th and found to contain Bacte- 
riums. 

Exp. IV. (1.) Feb. 4th. Twelve cubic centimetres of a solu- 
tion like the preceding, with the addition of a small quantity of 

* In the first seven experiments the time which the coirtiOiU wort btnled is aot 
■tated, but it was in no instance less than fifteen minutes. 

^ The figiu«s in brftckflto foUowinif tbe Dnmber of the experiment bdkalM wUA 

of the thrue modes of preparing the experiment was nmde use of. 

Aji. Join. Sci.— Secoks Sssm, Vox.. XXXIV, Na lOQi— Jui.t, 1802. 
II ' 
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pepper was boiled in a flask of 260 a 0. cspaitntj. It was opened 

on the 20th day, but no living organisms were found, 

Exp. V. (1.) Feb. 5th. A solution of sugar, gelatine, and 
cheese was boiled and filtered, and again boiled in the flask, 
which was opened on the 29th day, and no organisms detected. 

Exp. VI. (2.) Feb. 10th. A solution of gelatine and sugar to 
which was added a &w drops of arine and milk, wei« pot into a 
bolt-head, the tube of which had been drawn to a neck, and after 
boiling, was hermeticallj aealed* The flask was opened on the 
13th day and found to contain yeast plants and some very slen- 
der filaments which appeared to be of a vegetable nature. 

Exp. VII. (1.) Feb. 10th. Twenty cubic centimetres of a 
solution like the preceding was boiled in a flask of 875 c. c. 
capacity. A film formed on the 11th day, and on the 30th tho 
flask was opened and found to contain Vibrios and Bacteriums. 

Exp. Yiii. (1.) Feb. 25th. A solution of sugar and gelatine 
to which fragments of green leaves and flesh were added, was 
boiled 1^ and 40". The flask was opened on the 15th day ; no 
monisms were found. 

Exp. IX. (1.) Feb. 25th. The same as the preceding, without 
tte addition of the flesh ; this solution was boiled 40^ and opened 
on the third day ; no organisms were found. 

Exp. X. (1.) March. 6th. Three flasks, ah were prepared 
in the same way, each containing a solution of sugar and gelatine 
to which was added a few drops of urine and some fragments of 
mnsde; a and e were boiled 80' and h 1\ Air was supplied to 
a and h through a heated tube and to e at the temperature of the 
room. A film formed in a on the 11th and in e on the twelfth 
day, and at a later period in h. They were all opened a few days 
afterwards and found to contain Bacteriums, Yibrios and ferment 
cells. 

Exp. XT. (1.) March l^th. An ounce of meat was suspended 
in a flask of 850 cub. cent, capucity with about 40 c. c. of water 
in it. This was boiled 20 , during which time the meat was ex- 
posed to the steam in the flask. The juice which dropped from 
the meat was ooagalated in the water lieneath, and the meat itself 
was thoroughly cooked ; on the second day the meat was covered 
Willi a gelatinous exudation, and on the third a film was formed 
on the surface of the water. The flask was opened on the fifth 
day and found to contain Vibrios, Bacterium?, and a few fer- 
ment cells. The gelatinous exudation on the surface of the meat 
also contained the same organisms, and appeared to be wholly 
made up of them. 

Exp. XII. (2.) March 18th. The juice of an ounce of beef, to 
which was added 10 cnb. cent of unne and 40 a o. of water was 
boiled 20^ in a bolt-head and hermeticallT sealed. .A film formed 
on the 4th, and the flask was opened on uie 11th day, when there 
was a distinct rush of air outwards. Large numbers of Baote* 
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rinms were found, also small spherical bodies wiHi oilltry motions 
and oval bodies like Kolpoda, containiDg what appeared to be 
Bacteriums ; one of these Kolpoda-like bodies moved with cilia. 

Exp. XIII. (1.) March 15th. An ounce of beef was suspended 
over water in a flask of 600 c. c. capacity and boiled 25'. The 
same changes took place as in the preceding experiment. The 
exudation appeared on the surface of the meat, and the £lm on 
the water on the 2d day ; on the 4th day the meat fell to pieces ; 
the flask was opened on the 9th day ; Meteriums were found in 
lam numbers and there was a slight odor of putre&otion. 

Exp. XIV. (1.) March 17th. Juice of beef and a few shreds of 
beef were boiled in a flask of 300 cub. cent, capacity for 20'. A 
film was formed on the 2d day and the flask was opened on the 
11th day. Bacteriums existed in abundance. 

Exp. XV. (1.) March 19th. Fifty cubic centimetres of beef 
were boiled 40' in a flask of 800 c. c. capacity. The film began 
to form on the 2d day, and the flask was opened on the 24th. 
The film had disappeared, the fluid bad a naaaeona odor and the 
Bacteriums were diffused through the whole mass inrtead of 
being mostly confined to the surmoe as in the preceding expeii* 
ments. 

Expts. XVI, XVII, XVIII, XIX, (2.) March 20th, were made with 
juice of beef and water in flasks of 550 cub. cent, capacity; xvi 
was boiled 15', the film formed on the second day and the flask 
was opened on the 9th. Vibrios were found in abundance, of 
diflferent lengths, some of them moving with .great rapidity, 
xyii was boibd the film was formed oa the 8a and the fla«c 
was opened on the 9th day. Yibriofl were found in great num* 
bers, some of them bending and extending themselves rapidly. 
Some minute spherical bodies were also seen, having the kind of 
motion which results from vibrating cilia, though none of these 
were detected, xviii was boiled 15', the fluid having been pre- 
viously filtered ; the film formed on the 3d, and the flask was 
opened on the 8th day ; the organisms found were the same as 
in xvii. xix was boiled 1*". The film formed on the 2d and 
the flask was opened on the 24th day. The infusion had a 
slightly putrid odor and contained Vibrios and Bacteriums. 

Exp. XX. (2.) March 22. The flask and the contents of it 
were the same as in the experiments just described. The solu- 
tion was boiled 15'. The film formed on the 5th, and the flask 
was opened on the 31st day. The fluid had become of a dark 
reddish brown color, the film had disappeared, and some of the 
shreds of the coagulated albumen haa become nearly black. 
Bacteriums were found in large numbers, and the darker shreds 
seemed to be made up of them. 

Exp. XXL (2.) Mardli 27th. Beef juioe wet boiled 40' ; the 
flask was <^>ened on the 25th day, and found to ooatain Bao> . 
teriumo. 
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Bzp. XXII. (2.) April 2<L Beef juice and fragments of beef 
were boiled 15', and the air was introduced through a much 
Bnaller tube. Bacteriums were found on the 20th day. 

Exp. XXIII, (2,) April 5th, was prepared in the same way as 
the preceding experiment. The lilm formed on the 6th day, 
and the flask was opened on the 17th. The sealed end was 
melted in the flame of a spirit lamp, when the gas escaped with 
fbfce. BacterhuDB were fonnd. 

Ezpts. xxiY, xxv, xxvi, (3,) were all prepared in the same 
way, April 16th. The capacity of the flasks was 550 o. a ; the 
contents were beef juice and water 17 c. c., urine 7 c. c. The 
flasks were folded in a napkin, immersed in water, which was 
gradually heated to the boiling point, and each then exjx)sed to 
it for 30'. The film formed in xxvi on the 4th day, and in 
xxiv and xxv on the 5th, and were all subseq^uently found to 
contain Bacteriums. 

Ezpts. XXVII, xxTm. (3\ April 2itli. Two flasks, each of 
650 0. c. capacity, and eacn containing about 20 c c. of beef 
Joioe and unne^ were hermetically sealed at the temperature of 
the room, wrapped in cloth, and exposed for two hours to boil* 
ing water. The film formed on the 4th day; one of them was 
opened on the 5ih and the Other on the llth, and both found 
to contain Bacteriums. 

Expts. XXIX, XXX. (1.) February 17th. In both of these the 
contents of the flasks were solutions of sugar and gelatine in 
water, to which fragments of cabbage leaves wm a£ied. Tho 
air was intiodneed through a Bohemian glass tnbe, filled with 
asbestos and platinum sponge, and heated to redness. The 
materials were boiled SO*. In xxix the film was formed on the 
29th, and the flask was opened on the 39th day. The solution 
was found to contain Bacteriums and cells filled with them. In 
XXX the film was formed on the 7th day, and Bacteriums were 
found OQ the 23d, when tliere was a slight odor of putrefaction. 

Expts. XXXI, XXXII, XXXIII. (2.) March 24th. 30 grains of 
sugar, 20 c. c. of beef juice, 158 c. c. of water, were divided into 
three parts, and each part put into a flask of 650 c. o. capacit^^ 
and boiled 15'. Ko mm was formed in either of them, zxziii 
was opened on the 30th day; ferment cells and some filaments 
a doubtful vegetable appearance were found, xxzii was 
opened on the 42d day, and contained ferment cells and monads. 
An escape of gas took place when the flask was opened, xxxi 
was opened on the 43d day, and found to contain ferment cells 
in large numbers, in different stages of cell multiplication; as in 
XXX li, there was an escape of gas. 

£zp. xzxiT. (3.) March 27th. Jnioe <tf mntton, in a herme- 
tically sealed flask, was boiled 5' in a Papin*s digester, under a 
pressure of 2 atmospheres. A film formed on the 4th day. It 
was opened several days later, in the pxesence of Pro£ Giaj, and 
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found to contain Yibrios and Bacteriuma, some of tbem moving 
with great rapidity. 

Exp. XXXV. (3.) The same as the preceding, and boiled in 
Papin's digester 10' and under the pressure of 5 atmospheres. 
No film was formed. The flask was opened on the 4l8t day. 
Monads and Vibrios were found, some of the latter moving across 
the field. No putrefaction ; the solution had an alkaline taste. 

Exp. ZXZYI. (3.) March 28th. Beef juice was filtered and 
boilea, as in the pieoeding experiment, 15', under 2 atmos- 
pheres. Opened on the 41st day, and no evidence of life was 
Ibttnd. When the end of the flask was heated, preyiouslj to 
opening, it collapsed. 

Exp. XXXVII. (3.) March 28th. The same as the preceding; 
boiled 15', under 5 atmospheres. Opened on the 41st day, and 
no evidence of life was detected. 

We have here a series of thirty-three experiments, prepared in 
different ways, in which solutions of organic matter, some of 
them previously filtered, have been boiled at the ordinary 
premare of the atmosphere for a length of time^ varying firom 16 
minutes to 2 hours, and exposed to air purified by heat. In 
four instances, viz., in Expts. iv, v, viii, x, the contents of the 
flasks were unchanged at the time they were opened ; but in all 
of the rest, Bacteriums, Yibrios, or other organisms appeared. 
In nearly every instance their presence was indicated, in the 
early stage of the experiments, by the formation of a film, which 
took place in some on the 2d, and in others not until the 19 th 
day, and was afterwards proved by a careful examination wi& 
the microscope. Prof. Aaa Gray witnessed the opening of some 
of these flasks, and satisfied himself of the presence of Infusoria 
in the contents. Yibrios, Bacteriums and Spirillums were the 
most frequently found, and in addition to these, as in Expts. 
X, xi, xii. xxix, xxxi, xxxii, xxxiii, either ferment cells, monads, 
or Kolpoda-like bodies were seen, some of them having ciliary 
movements. Those forms which were observed the most fre- 
quently arc among the lowest, if not the lowest of all known or* 
Ipantsms. 

In many instances, a solution like that in the sealed flaak^ and 
boiled for the same length of time, was exposed to the ordmary 
air of the room, in an open flask. Although the same forms 
were found in the two, they appeared much more rapidly in the 
open than in closed vessels, hnd the contents of the former soon 
became putrid, while those of the others, at the time of opening, 
were mostly not, and in a few instances only sliglitly so. 

We have, in addition, four experiments, viz., xxxiv, xxxv, 
xxxvi, xxxvii, made under increased pressure^ and sealed by the 
third method ; xxxiv and xxxvi were boQed 5' and 10' respect- 
ively, under 2 atmospheres, and xxxv and xxxvii, under 6 at- 
mospAeres fbr W and Vy respeetivelj. Evidence of li&^ con* 
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sisting of MoDads and Yibriofl, was found in zxxir and xzxv, 

but none in the others. 

The result of the experiments here def?cribed is, that the boiled 
solutions of organic matter made iLse o/j exposed only to air which 
has passed Uirough tubes heated to redness, or enclosed with air in hcr- 
metically sealed vessels and exposed to boiling water ^ became the seat 
of injuaorial life. 

The experimentB which have been described throw bnt litde 
light on the immediate souice from which the organisms in 
question have been derived. Those who reject the doctrine of 
spontaneous generation in any of the fonns in which it has been 
brought forward, will ascribe them to spores contained either in 
the air enclosed in the flask, or in the materials of the solution. 
In support of this view it may be asserted, that it has been 
proved by the microscopical investigations of Quatrefages, 
Bobin, Pouchet, Pasteur and others, that the air contains 
Tarions kinds of organic matter, consisting of minute fragments 
of dead animals and nlantSi also the spores t>f cryptogamous 
plants^ and certain ower forms, the appearance of which, as 
Qoatre&ges sa^s, suggests that they are eggs. * We have made 
some examinations of our own on this subject, but it would be 
unnecessary to give the results in detail. We will simply state, 
that we have carefully examined the dust deposited in attics, 
also that floating in the air collected on plates of glass covered 
with glycerine, and have found in such dust, in addition to the 
debris of animal and vegetable tissues, which last were by fat 
in the greatest abundance, the spores of Cryptogams, some 
closely resembling those of Oonfenroid plants, and wiik them, 
but much less frequently, what appeared to be the eggs of some 
of the invertebrate animals, though we were unable to identify 
them with those of any particular species. We have also found 
grains of starch in both kinds of dust examined, to the presence 
of which Pouchet was the first to call attention. When com- 
pared with the whole quantity of dust examined, or even with 
the whole (quantity of organic matter, both eggs and spores may 
be said to be of rare occurrence. We have not in any instance 
detected dried animalcules which were resuscitated by moisture, 
and when the dust has been macerated in water none have ap- 
peared until several days afterwards, until after a lapse of time, 
when they would ordinarily appear in any organic solution. 

Those who advocate the theory of spontaneous generation, on 
the other hand, will doubtless find, in the experiments here re- 
corded, evidence in support of their views. While they admit 
that spores and minute eggs are disseminated through the air, 
they assert that no spores or eggs of any kind have been aotu* 

* See an abttnct of Pasteur's researches on Spontaneous Generatioo, this Joqr^ 
SBii, 1, 1861. 
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ally proved by experiment to resist the prolonged action of 
boiling water. As regards Vibrios, Bacterioms, Spirillum?, etc., 
it has not yet been shown that they have spores ; the existence 
of them is simply inferred from analogy. It is certain that 
Vibrios are killed by being immersed in water, the temperature 
of which does not exceed 200° F. We have found all motion, 
except the Brownian, to cease even at 180° F. We have also 
proved by several experiments that the spores of common mold 
are killed, bo^ by being exposed to steam and by passing 
through the heated tube used in the experiments describea in this 
•rtida If, on the one hand, it is urced that all organisms, in 
so far as the early history of them is known, are derived from 
ova, and therefore from analogy, we must ascribe a similar ori- 
gin to these minute beings whose early history we do not know, 
It may be urged with equal force on the other hand, that all ova 
and spores, in so far as we know anything about them, are de- 
stroyed by prolonged boiling: therefore, from analogy we are 
equally bonnd to infer that Vibrios, Bacteriams, &Q., ooold nol 
have been derived from ova, since these would all have been de* 
stroyed by ihe conditions to whioh they have been subjeeted. 
The aignment from analogy is as strong in the one case as in 
the other. 
GMnbri4g«, May 9tli, 18AS. 



Abt. XI. — Oeographical Notices. Ko. XYIL 

KILIMANJABO, THE SNOW COVERED EQUATORIAL PEAK OF 

AFRICA. 

The proceedings of the London Geographical Society, vol. vi. 
No. 2, 1862, contain a very important letter from Mr. R. Thorn- 
ton, F.R.G.S., (lately attached to Dr. Livingstone's Zambesi 
Expedition as Geologist) respecting his visit, in company with 
Baron Carl von der Decken to the much talked of snow-covered 
mountain, near the equator on the eastern coast of Africa. 

The existence of such a mountain, named Kilimanjaro, was 
reported several years ago by the missionaries of the London 
Church Missionary Society at Rabbai Mpia. One of them, Mr. 
Kebmann, saw the snowy peak for the first time in May, 1848, 
and subsequently saw it again. The next year in November, 
his colleague. Dr. Krapf, saw the same white-topped summit. 
Neither of them ascended the mountain,- — but the natives gave 
an account of their experience in going up it. Tbev said that 
''the silver like stuff when brought down proved to be nothinc 
but water," and tiut many who climbed the mountain returned 
with frozen extremities which some ascribed to evil spirits. 
These reports awakened much ridicule in England. The exist- 
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ence of a snow peak was declared by ezoellent atitboritj to be 
highly improbable; the story of the natives was laughed at, and 
the missionaries were said to have mistaken white stones and rock 
for snow. Dr. Petermann however and some others defended 
the probability that the missionaries were right, but on both 
sides there has been a desire to have the question settled. 

At last we have a satisfactory confirmation that there is such 
a snow-covered mountain, twenty thousand feet high, more or 
less, lying almost euctly on the equator. Baton yon der Decken, 
who had expeeted to follow up Dr. Boecher's explorations of the 
Southern central lakes, being frustrated in this plan, went north 
with the English geologist who had left Dr. Livmgstone's party, 
and together they have visited Kilimanjaro, or Mount Ndjaro. 
Von der Decken has written Dr. Barth an account of their ob- 
servations, (see Berlin Zeitscrift, Dec. 1861,) and Thornton has 
written to London. We append the letter of the latter, as we 
find it, — his geological observations having not yet been made 
pnblia The reading of the letter at the meeting of the Koyal 
Geographical Sooietj called forth some strong expressions of 
satisfaction from several distinguished geographers. Mr. W. D. 
Goolej still dispates (in the London AtheDseom) the truth of 
the reports. 

*Onr route lay from Mombas to the southwest over the Shimha, thence 
northwest to the Kadiaro, then southwest to the Pare, then north to the 
Lake Yipe, thence through Dafeta to Kilema, where we made one attempt 
to ascend the Ki]imaDjaro,buthad to turn back at about 8000 feet We 
then went round by the foot of the monntaiD to Hadjami ; thence we 
returned by Dafeta, Lake Tipe, Pare, and (he north foot of Usambara, to 
Wanga on the coast, which we reached on the lOlat day from Mombas. 
We nave made a tolerable map of our journey, the country through 
which we passed being very favorable for triangulation ; though, from 
not being allowed to asceud the mountains of Pare and Usambara, and 
the want of two or three itations which eircaoMUncM prefented onr 
taking, the map is not nearly so complete aa T could wish it to be. The 
triaagnlation is checked by several latitudes and a lunar distance at Eilema. 
I have not yet plotted out the whole of the map, but I hope to complete 
and send it shortly. 

Our journey, on the whole, has been tolerably successful. We did 
not succeed in reaching to top of Kilimanjaro ; but I hare its altitude 
from six different stations, oonnected by tolerable triandeB, at distances 
varying from 16 to 50 miles. From these I believe the heiffht of the 
Kilimanjaro to be about 20,000 feet. Its shape varies much, as seen 
from different points of view ; but, from all places we have seen it, its 
base rises very gradually from a great plane. The outline of the top, as 
seen from Madjami, is a great dome (but this face is nearly flat) : as seen 
from the east, it la coni<Sd, with the apex cnt off, forming a little plane, 
sloping a little to the north. The southern slope of this cone is much 
steeper than the northern. Several miles to the northeast of the top a 
great conical peak rises to about 17,000 feet; and about 60 miles to the 
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vfest of Kilimanjaro a great conical raonntain, named MerU| riaei firoBi 
the great plain of the Massai to perhaps 18)000 feet. 

As seen from tiit etut, the tnoir fotins only a thick cap to the Kli- 
manjaro, with » broad tongue ereeping down the aoiith tiope ; and when 
the ran is high, aeteial long stieaki of snow are seen lying in small ra- 
vines descending from the cap. As seen from Madjami, the snow partially 
covers the southwest face of the dome (about a quarter the height of the 
mountain), but several large bare patches of rock show out above the 
snow. The snow here seems to lie at its steepest possible angle, so that 
fresh snow falling on this slide mn>t at onee slip down to the foot of the 
ftoe of the dome. In one evening, at Madjami, we saw three such slips 
of snow in about an hour's time. On the eastern peak a few patohsa <^ 
snow are seen when the sun is high. 

All parts of the mountain we saw are composed of lava of subariel 
origin. From not reaching the ton, and having seen only the south- 
east! sonth, and southwest parts or the monntain, I cannot speak with 
csrtaintjr of its structure ; but I think that the Kilimanjaro b tne north- 
eastern part of an old subariel volcano, the southwestern and larger part 
having sunk down several thousand feet, and been partially broken up by 
faults. The great fault separating these two parts lies about northwest 
and southeast) and forms a very steep, lon^ flat southwest face to the 
Mountain ; and a high, very rugged mountain mats, lyiug a few miles to 
the north of Ifadjami, may he the relics of the top of the original 
mountain. 

We have not reached the axis of structure of Eastern Africa; but very 
far to the southwest from Kilema are seen, on a clear day, three very high 
ni^;ed mountains (as high as the Meru mouotain), with conical tops, 
whidi» if not ird eani e— a nd I think their sides are too steep and shapes 
too inreguhur for oidmary Tolcaiioee — may he composed of the axial 
granite. 

The Lake Yipe is shallow, and rapidly filling up. You will see its size 
and position best when I send you our map. On its north side it receives 
the River Loomi (of Eebmann), and at its west end sends out a river which, 
after joining the Jag|fa river, flows south throi^ the plain lying between 
the Ugona and Anuisba ranges to the river of Pangani. Between the 
Kilimanjaro and Anuisha ranges is a small watershed, which sends the 
rivers of Western Madjami to the west. 

Mr. Rebraann's map and description, as given in the first volume of the 
'Missionary lotelJigencer,' give a very fair idea of the country, and, con- 
aidering he had no instruments, his map is very accurate." 

LIYINQSTOI^E'S £XP£DITI0N. — THE BOYUMA BIYEB. 

L The following letter has been published from Dr. Living- 
stone dated April 9, 1861. It appears in the Fzooeedinga of tiie 
London Geographical Society, vol. yi, No. 1. 

"On the 9th of April last. Dr. Livingstone*s expedition arrived at 
Pomony Bay in the islsnd of Johanna, from the river Rovuma. They 

had ascended the river only 30 miles, M^hen, halting to wood their ship, 
a mark made on a tree showed that the water was falling at the rate of 
Am. Jour. Sci.— Skconu Sbkim, Vol. XXXIV, No. 100.— Jult, 1862. 
13 
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6 or 7 inches a day. They had found some parts carrying no more than 
6 or 6 feet of water, and as they drew nearly 5 feet, they bad to return, 
lest they should be left fixtares till the flood of next year. The cause of 
thii UDsuooeBaful termiiuition is to be attribnted to Tarioos delays sulfered 
by the Pioneer in the Toyage out, making her at last quite two months 
behind the time for a successful trip up the river. After coaling, they 
left for the Zambesi, intending to go up the Shire, and then make a road 
past Murchison Cataract on that river to Lake Nyassa. The distance is 
only 35 miles, and it is hoped that they will carry a boat up above the 
eataraoti) and by tbat means explore the lake. ^ 

It IS adso in contemplation to settle the point whether the RoTuma 
eomes out of the Nyaaaa, as asserted by all the people they met, before 
going in the Pioneer again to that river. The Oxford and Cambridge 
Mission accompany the expedition up the Shiie, and it is proposed to 
place these gentlemen on the plateau of 4000 feet above the sea, on which 
stands Moant Zomba. There tbey are likely to enjoy good bealth while 
pursuing their enterprise. They have had a good deal fe?er, but no 
mortality. The healthy season begins in May. 

The Rovuma will probably turn out to be the best entrance into East- 
ern Africa. It must, however, be navigated with a vassel of light draught, 
and with the same skill as is required iu the London above-bridge 
passenger-boats. On the question wnether it actnaUj derives its waters 
nom Nyaasa, the Doctor tninka that it cannot come out of the Nyassa 
he discovered, but from some other lake. The reasons he adduces are: 
the Nyassa is already known to give off one large river the Shir6. This 
river never rises nor falls more than 3 feet, nor is its water ever discolored. 
The Rovuma rises and falls 6 or more feet, becomes very muddy, and no 
instance is known of one lake giving oflf two laige rivers. The probabil* 
ity, therefore, is, that if the Rovuma does come out of a Nyassa or Nyanxa 
(hdESb piece of water), it is some othw than that discovered by the 
expedition. It is well known that lakes having no outlets become brackish 
in the course of ages. This is the case with Shirwa, but Nyassa and 
Tanganyika are sweet. The former owes its sweetness to the Shird 
ffowugout of it. Does Tanganyika owe its sweetness to the Rovuma f* 

2. The same number of the Proceedings contains an interesting 
report, extending through several pages, from Mr. John Kirk, 
Botanist of the Livingstone expedition, chiefly in respect to such 
vegetable products of the Shir^ and lower Zambesi Rivers, as 
are in demand in Europe. He reports much of this region as 
fitvorable to the ^wth of ootton, sugar, ground nuts, indigo 
and cereals. India robber, oofifee, ebony, lignum yit» are also 
produced. We copy a few paragraphs on the productions of 
the Zambesi deLta^ chiefly £>r what it says of the cotton culture. 

'*The countries examined have been those bordering the Zambesi from 
the east coast to Sesheke, a Makolo town, situated in the centre of the 

African continent ; likewise the valley of a tributary river, tho Shire, from 
Lake Nyassa to it« confluence with the Zambesi near Moramballa Hill. 
The highlands of the Batoka and Manganja countries have also been via- 
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ited. The area thus included extends over 11° of longitude and 5® oC 
latitude ; the greatest height above the sea level being 8000 feet. 

The Zambesi forms a large Delta, commencing 60 miles from its mouth ; 
the coast for about a milas inland ia muddj, WMded with mangrove, a?i- 
eennia, and other treei peculiar to such places \^-ithin the tropics; the 
remainder of the Delta consists of rich flat alluvial lands, intersected by 
many branches of the river. This great tract is covered almost exclusive- 
ly with gigantic grasses, which keep down all other forms of vegetation, 
only borassus palms, with a few figs, acacias, or lignum vitse trees, being 
able to resist tne fires which sweep over these plains during the dry sea^ 
son. The people at present inhabiting the Delta are for the most part 
fugitives ; the slave trade and war have combined to desolate this rich 
country, which once produced corn, vegetables, and fruits in abundance. 
Near the coast cotton of an inch staple is found growing wild, having 
sprung up from seed accidentally scattered ; this equals in value much of 
the %yptian. Climate and soil are admirably suited, seeing that the 
plant succeeds so well without cultivation, surrounded by w^s. In the 
, more inland districts it could not raise its head above the dense luxuri- 
ance of the other vegetation. The labor required to cultivate cotton 
here is very small, and the Delta might be made a vast cotton field by 
encouraging the natives to industry. Many parts of these lauds are also 
aoited for the growth of the sugar cane ; a little is now raised near the 
eoast, and succeeds well ; and it might be raised in moat parts even with- 
out irrigation. Bejsides sorghum, pennisetum, maize, setaria, eleusine, 
and various other sorts of native corn, the Delta also yields wheat during 
the cold season, liice of good quality is also cultivated. Tropical fruits 
succeed well, and near the coast mangos, pine-apples, guavas, cashews, 
lemons, oranges, and cocoa-nuts are stiu found where Portuguese settle^ 
ments had existed in former times. 

The climate of the Delta is mild, presenting neither the excessive heat 
nor cold of the interior ; the atmosphere is much moister, and heavy 
dews are frequent; the prevalence of a sea breeze renders the parts near 
the coast more healthy than those within the mangroves. The malaria, 
although an obstacle to the settlement of Europeans, is by no means so 
intense as that of the west ooast; and we have not found a case which 
resisted treatment, while a cure is commonly effected on the third day. 
To those passing through or remaining for a short time, there seems to 
be no danger. But in order that this might become an extensive source 
of cotton, the permanent residence of Europeans is not necessary ; if it 
were nSuod by the natives and purchased from them by agents, a steady 
supply might be depended on ; but time would be needed, even under a 
wise government, to bring the Delta back to a flourishing state." * * 

^'■Cotton. — There are two species of the cotton plant cultivated in the 
countries explored : one of tliese, known as Tovje Kaja^ has been in 
existence for a long time, and may be indigenous ; no trace of its intro- 
duction can be found ; it is found everywhere, but is being replaced by a 
better sort named Tonje Manga, which signifies foreign cotton, and is of 
modem introduction, having come from the various towns on the east 
coast. A variety of the Tonje Manga is met with in the interior of the 
continent, but not found much fnitber east on the Zambesi than the 
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confluence of the Kafue. This may have been introduced from the west 

coast. 

The Tonje Eaja is, aeeording to sitaation, either pereDoial or annual ; 
on the Mangauja Hills it ia an annual from 2 to 4 feet high, sown in 
March and gatlMred in August In the valleys it forms a shrub, remain* 

ing several years in the soil. It is readily known from the other sort by 
leaf and seed. The cotton is of very short staple, seldom exceeding half 
an inch ; it very much resembles wool, and adheres strongly to the seed, 
from whieh it cannot be entirely removed : this renders it much noora 
troublesome to pick, and an iron roller ia employed to fiwilitate the 
separation. 

The plant is much less prolific than the other, and the only good 
quality possessed by it is superior strength, on which account some still 
prefer it. It is the most universally distributed, being seen everywhere 
from the coast to the valley above the Vietoria Falls and along the course 
of the 8hir6. In the region shut off from the coast by Lake Shirwa, it 
becomes the only sort grown; but the foreign kind is advancing fkom 
both north and south, and fast displacing it. 

Tonje Manga, the sort of recent introduction, is, like the other, annual 
or perennial ; it is superior in every respect, and attains a much greater 
siie. The st^le vanes from half an inoh to an indi and a ouarter, baa 
ffreat luster, and separates from the seed, whidi has a clean olack coat. 
What is now produced on the Zambesi and 8hir6 equals much of the 
Egyptian, and might "he improved by the judicious selection of seed. But 
there is no necessity for the introduction of new seed, what is now grown 
on the Shir6 bein^ of good quality aud very prolidc. The variety of 
Tonje Manaa found m the central African valley above the Victoria rala 
and as far down as the confluence of the Eafii6, differs in the oobesion of 
the seeds of each cell which form a mass, from the exterior of which the 
cotton separates easily. The plant attains a great size, and continues 
seemingly for an indefinite time. Among the ruins of the old town of 
Sesheke a single plant was measured with a woody stem 8 inches diameter 
and covering a spaoe of 12 feet. This year it had yielded an abundant 
oiop of cotton f of an inch in fiber. 

Having found cotton throughout the whole extent of country explored, 
we know what quality may certainly be obtained, while much more may 
be expected from careful cultivation. The only cotton seed brought by 
us, superior to that already in the country, was the Sea Island variety : 
this yielded excellent cotton 1 J inch long when grown under the most 
disadvantageous droumstanoes, and the plant still continues at Tett4, 
although uncared for. Nowhere have we seen cotton which would not 
be worth exportation, but the best is that of the Manganja country, where 
the people have given it much attention ; thence it might also be ex- 
ported with least expense, while Europeans, settled in the neighboring 
hi^lands, could direct and superintend the natives of the valleys. 

The I>elta is excellent cotton ground, but unfit for Europeans, and the 
present population is very thin and unsettled. Beyond Kebrabassa the 
Zambesi valley both below and above the Victoria Falls, with the Batoka 
highlands, might produce a vast supply, and the Batoka hills present a 
healthy station for residents; but the difficulties at present connected witli 



Digitized by Google 



lavmgitone's Expedidim^YoniJba and the Niger VaUey. 99 

the rapids of Kebrabassa reoder this an inferior position in which to 
commence such an undertaking, which is to be regretted, as the people 
of the ioterior seem more dispoted to loduttry than those of the eoMt 

The specimens of cotton contained in the collection sent to the Royal 
Gardens at Kew exhibit fully the different qualities found on the Lower 
Zambesi and on the Shir6. Since then, others have been added from the 
ioterior, showing that the cotton grown there is but httle inferior.** 

3. Following this report of Mr. Kirk, is an entertaining 
account by Mr. Charles Livingstone of the Batokas and the coun- 
try they inhabit, lying between the 26th and 29th degrees E. 
long., and 16th and 18th degrees S. laU, — west and nor£ of the 
ZambesL 

yOBUBA AND THE NIGER VALLET. 

The British government for a number of years past has be* 
stowed much attention upon the commercial aspects of Western 
Central Africa, and especially upon the region bordering upon 
the Gulf of Guinea, including the Valley of the Niger and its 
great confluent the Benue, and also the countries west of these 
rivers, comprising Yoruba, Dahomey and Ashantee. 

1. The exp€dition of Br. Bailde up the Niger has been re- 
peatedly mentioned In these notioes. Although it ^aye promise 
of important results, we have but little information m respeet to 
what it has accomplished and there is reason to apprehend that 
it has foiled to perform what was expected. Dr. Baikie has 
been recalled by the Foreign Office, and liis apology for not 
complying with their order has recently been maae public. 

2, Two intelligent men of color from this country, Dr. M. R. 
Delany and Mr. liobert Campbell, iiavmg visited the Yoruba 
district with a view to ascertain its fitness for African colonists 
from the United States, have done much to awaken an interest 
in that part of Africa and to direct the attention of observing 

E arsons to its commercial capacity. A volume published by the 
tter and a pamphlet by the former of these travelers haye 
contributed to this result. Their impressions of its attractiveness 
to colonists are decided, and they urge upon their countrymen 
to go out and engage in trade and manufacture under formal as- 
surances of welcome and protection from the chiefs of Abeokuta, 
the chief town of Yoruba. Since the return of Messrs. Delany 
and Campbell at the end of 1860, the conditton of our conntij 
has been such as to absorb completely the attention of those 
who would otherwise have been interested in their statements. 
But public men in England, with their usual commercial sagacity, 
haye been quick to recognize the opening of a new and rich 
centre of trade, and to appreciate the importance of establishing 
over it the influence ii not the dominion of British power. 
Shortly after, perhaps in consequence of the publication of Dr. 



Digitized by Google 



94 



Ckogrtg^hital Notices, 



Delanj's observations, the British government seized the little 
island of Lagos, which is the key to the rich Yoruba lands. 
Since the seizure, various ezplorations have been made of the 
adjacent coantiy. It is not the place to diaciuB here the po- 
litical objects of these inyestigations, but thej aie well worthy 
of notice. 

8. Captain Richard Burton, the well known traveler, having 
returncQ to England from his visit to Salt Lake City, Utah, has 
been appointed British Consul at Fernando Po. His energy and 
his practical acquaintance with the difficulties of African travel 
will enable him to help forward efficiently, from that post, in- 
vestigations of the interior. He has sigualized the beginning of 
' hisconsalship by visiting Abeokuta, and making in connection 
with Captain Bedingfield, a minute emvey of the Biyer Ogan, 
on which the town is situated. His visit was made in October 
and Noyember last. The mouth of the Ogun or Abeokuta he 
found very much choked up by the delta deposits and the growth 
of grass, — but beyond he found the main river, a goodly stream 
one hundred yards broad, skirted by fine forests and little 
affected by the tide. A brief account of his journey w\ns com- 
municated in a letter to Dr. Norton Shaw ^and printed in the 
Proceedingd of the London Qeog, Soc, ybl. vi. no. 2. His 
impressions of Abeokuta were not yery agreeable, but he con- 
firms the estimate of its immense size, saying that trayelershaye 
underrated its population at 100,000, — it is probably 150,000. 
Dr.Bdany estimates the number of inhabitants at 110,000 ; Mr. 
Bowen, in his "Central Africa," at from 60,000 to 100,000. The 
extreme circumference of the walls is about 27 miles. We make 
one extract from Burton's short and rambling letter. 

"There is no mistake, however, about cotton growisg in these regions. 
It can be carried out all over Yoruba ; a kingdom once extending from 
the Volta river to the Niger, and including Benin and Dahomey: but, to 
give it due extension, wars must cease and treaties must be made with 
tlie several chiefe. I would here correct a mistake, universally made by 
those who have written upon the tnbject The land is not« as stated by 
Mr. Oampbell and others, common property, nor will the people allow 
strangers to take it Litigation upon tne subject is quite as general as 
in Enp:1nnd ; and if, as Sir Culling Eardley proposes, free nrrrroos and 
mulattos were sent here from America, there would follow the agrarian 
wars and troubles of New Zealand. Even in the towns a stranger cannot 
ohtftin building ground, except it be granted with the nndentanding that 
H is not alienat^ in perpetuity, but shall levert, when no longer in use, 
to the original proprietor. 

If you want a colony in West Africa, send it to me, near the Came- 
roons. At some future time I will (D. V.) enter fully into the subject. 
Suffice it to say for the present that Lagos requires a sanatorium — the 
neaieil now beiiif TenerMSi and Aseension : and the Oil riven want a 
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key, after losing Fernando To. At Abeokuta the cotton is grown in the 
farms. I was shown the groea seed or upland (abort staple), and the 
Uaok seed or long sUple. There ^ moreover, • jvrj raluable kind* 
culled akaahe,** eoft as silk. Eight seeds are sold Ibr a penny. Befora 
the war, the export was doubling every year; since then it has declined. 
The Cotton Association of Manchester exported 20,000 bales in 1859-60, 
and received only 3447. With the return of peace it will revive. The 
wars are conducted in the usual African style. Seventeen thousand men 
meet, blase away with * long Danes" from tha hip all the day, retire and 
advance, as if by mntnal consent, and separate with the Ins of half a 
dozen killed and wounded : and this stuff they call fighting ! It is serious 
only to the allies, who, being weaker than those who assist them, are sold 
oti' by way of commissariat The Egbas of Abeokuta are nominally fight- 
ing to defend their friends the Ij4yes against a common foe, the Ibadans. 
It is generally asserted that the unhappy Myes have at this time lost 
80,0% of their norober by fiunine and the sbve market The real essut 
helli lies deep ; the Abeokutans are determined to monopolize transit duea 
by keeping the northern people from the coast. Every African tribe knows 
that it cannot prosper without seaboard, and then the war began." 

4. Commander Dolben, RK., in H. M. S. Bloodhound, has re- 
cently visited the river Yolta, which empties into tlie Gulf of 
Guinea, near Lagos, a little west of the Ogun river. He found 
the bed not impassable, as had been reported, but covered with 
eleven feet of water. Four of his boats manned by thirty nine 
men went up the river in October last. The party ascended the 
stream 120 miles when their vojage was brought to an abrupt 
close by rapids, 

"Though impracticable to ship's boats, the rapids are not absolutely 
impassable, for the small strong native canoes can be forced through 
them to Pong, a town which is situated at their head, 5 miles above the 
fiirthest point readied by the expedition. Above Pong the Yolta is again 
navigable. Its stream was considerable. Immediately below the rapids 
it had a depth of 10 feet right across from hank to bank and a width of 
three-quarters of a mile. The natives were a fine race of men. The cli- 
mate appeared healthy ; for none of the party suffered during the five days 
they were in the river, notwithstanding exposure and severe work. The 
principal products were cotton, palm oil, Indian com, and caasava. The 
water of the river was palatable^ and fish abundant" 

DB. HAYESES ARCTIC VOYAGE. 

Dr. Hayes's engagements have been such that no full record of 
bis voyage to' the North has yet been prepared. In a private 
letter received from him he says that the report of his remarks 

gublisbed in the Proceedings of the American Philosophical 
ocietv is the most trustworthy account of his journey. *' One 
thing/' he coQtinues, does not appear to have been noticed 
whi^ is of some national importanoe, thongh of none conuner* 
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cially. The land which I discovered and surveyed during this 
cruise is the most northern land known on the globe. I have 
traced it to 82** 40' and have planted the flag of the Union (* with 
not a single star erased') upon it." 

XETBOBOLOGIOAL BXCOBD AT IJkKAOAWA, JAPAN, 1800. 

In the absence of much trustworthy information in respect to 
the meteorology of Japan, the following table, recently comrau* 
nicated to us in the Japan Herald, vol. i, No. 2, possesses interest 
The Register was kept by Bev. Mr. Hepburn, a missionary of 
the American Presbyterian Board. We understand that he 
continues to keep a like record. It is to be regretted that a 
barometric register does not accompany the other observations. 
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SCHLAGINTWEIT'S INDIA AND HIGH ASIA, VOL. II. 

The second volume of the text and the second number of the 
atlas of the truly imperial work on India by the Brothers 
Schlagintweit has recently been given to the public. The text 
is devoted to the Hypsometry of the regions visited. It con- 
tains in all the heights of 8,495 points, of which 1,.615 belong to 
India, and 1,880 to High Asia, the area over which they are 
distributed extending from the southern part of Ceylon to the 
environs of Kashgar in Turkistan (from 6* to 39° N. lat.) and 
flfom the Eastern boundaries of Assam to Sindh (from 97° to 
70i** long. E. Gr.). The authors state that of the 3,495 points 
above mentioned there are 1113 for which they had no other 
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determination than their own ; of these new data 378 belong to 
India and 735 to High Asia. Besides these ihey had occasion 
to add 144 points, some of which were determined anew and 
others were points for which differential values only had been 
formerly given and which were now connected with tne level of 
the sea. It is sud to have been a matter of serious consideration 
how to arrange so Lu^ a number of heights, — and the plan 
finally adopted does not seem to us free from weighty objections. 
India and High Asia are divided into Areas, upon principles 
which the authors do not mention. Through each of these eleven 
areas, a line is drawn connecting some of the principal places, and 
the succession of the heifjhts determined to the right and left of 
this line, follows its mean direction as indicated by an arrow. 
These areas are designated as meridional, lon^tudinal, diagonal 
or transversal according to 'ibe relative position of the leading 
lincBf and are enumerated as ibllows : 

A. India. 

AtmL Assdm and delta of the Brahmaputra nnrl GnT>£rf^«>, with the 
Ndga, Kb^ia and 04rra hills, aod some remarks about the 
Iravadi. 

Longitudinal, from east to weat : Bnhmalniiid vift BajmahiU to 
tb« S&DderlMiiis. 

" XL Hindost&n along the Ganges. Longitudinal, from wttt to eail: 
Sah^ranpur vi^ KhAnpur to Rajmah&l. 
IIL PtLnj4b to Gujrdt. Meridional, from north to south : Atak via 

Milbankot to Did. 
17. Central India. If «ridioiiaI, from nottb to south : from tlio 
Ganges v^k Kigpur and Ch&nda to Korlnffa. 

*^ T. D^khan and Maiasiir. Diagonal, from northwest to senthesst; 
Bombay vi& Piina and Bell4ri to Madras. 

** VL KarnAtik and Nilgiris, with an appendix on Ceylon. Longitu- 
dinal, from west to east : Madras Bangalur and Utakamand 
toEalikat 

B. High Asia, 

AreaVIL Himilaya of Bhut&n, Sikkim, and Nep41. Longitndina), 
from east to west : Bhut&n via Dagiling to west of Katb- 
m&ndu. 

ym Western Him&laya, from EAmAon to HasAws. Diagonal, from 
southeast to DorUiwett; Alm6ni rik Simla and= Srinagger 

to Raj&ur. 

« IX. Central chain of Wefitern Tibet. From southeast to northwest : 

east of the Mansar^ur lake to Sk4rdo. 
^ X. Principal snow peaks <A the western parts of the Karakonim 
diain. From east to west : east cf the Kamar hike to west 
ofthelake Strikiil. 
JooB. 8<a.--SBcoin> flanns, Vol. XXXIV, IfOk ICQ.— Jutr, 180a 
13 
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Aim XI* Transversal sections across Tibet, partially continued across 
the Kuenluen. a. Niti — G4rtok. 6. V4ngtu — Pangkonff. 
e, E&nloDff^Kara]n>niiii dnio. <f. PAdmn — «. Mm- 
be— KjdkKiol— Eichi. /. Drw.— Shigar— Y&rkand. 
are diagonal linoa from southwett to northeast, ^ is a merid- 
ional Hue from south to north. 

These lines are considered to be sitimted in the centre of 
an area, limited by half their mutual distance. 

At the conclusion of the tables of measurements which occupy 
the greater portion of the volume, some general remarks are 
made in respect to (A.) the difterent varieties of Elevated Habi- 
tation, (B.) the Geographical Coofigurations, and (C.) Physical 
Fhanomena. 

The yolome of plates which aocompanies ibis text contains 

several Panoramic Profiles of the snowy ranges of High Asia, 
and six landscapes beantifully printed in oil colors. 

Following these Geographical Notices, will be found an extract 
from the text presenting in a condensed form the general con- 
clusions of the authors on the Indian Himalayaa hypsometry, 
with comparisons of the Alps and Andes, 

UNIKBD STATES GOYSBNICBNT SUBYET8. 

For the following information the readeia of the Journal are 
indebted to Dr. F. Y . Hayden. 

The following is a brief synopsis of the contents of the several scien- 
tific reports, eiUier already prepared or in an advaooed state of preparar 
tioD, for the U. 3. Government : 

(I.) North'PaeiJIe Mxploring Expedititm^ vnder the command of Com- 
modore John Rodgers, U. S. N. The war has interfered with the 
completion of this report, as the Commander of the Expedition, with 
several of his officers, are in active service on the Southern coast, and the 
appropriationa for the departm«it of Natnral Sdenoe hare ceased. The 
narratire by Gapt Rodgers has not yet been written. Many charts of 
portions of the Chinese and Japanese seas, and also of parts of the K. XL 
Asiatic coast to the Aleutian Islands, are finished. 

The following reports on the Natural History are in progress: On the 
Zoology, by Dr. Wm. Stimpson, assisted by Dr. A. A. Gould, Mr. John 
Cassin, Dr. Hallowell, Dr. Uhler, Mr. Barnard and Prof. Tbeo. Gill. The 
aoological portion will probably comprise aboot Z toIb. 4(o, with an atlas 
of plates for each. 

A Report on the Botany, by ProC Aaa Gray and Gharles Wright, is in 
progress. 

(2.) San Juan Exploring Expedition — Col. J. Macomb, U. S. Topo- 
graphical Engineer, commanding. A very beautiful map of the region 
fKpioiied has been eonstmcted, oompri>ing Northern New Mexico and 
^uthera Utah. The report of Col. Macomb is not yet completed, as he 
Is at this time in active service with the Army of the Potomac, 
^he Geological Report by Dr. J. & Newbeny is finished. The Carbon- 
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iferous fossils and fossil plants are described by Dr. Newberry, and tb« 
Cretaceous fossils by Mr. F. B. Meek. The wLole occupy ten quarto 
platM. 

(3.) Beport m Wagonrroad Rtrnkt m Uiak Territory, under the com- 
mand of Capt. James H. Simpson, Topographical £ngineerf U. S. A. 
This report is quite voluminous, 2 vols. 4to, finely illustrated with plates 
of scenery, Indians, <&c., including a narrative, itineraries, tables of tem- 
perature and weather, vocabularies of the Indian languages, maps and 
charts, by Capt. Simmom; a detailed Geological roemoir by Mr. H. 
EiroilMAVV; I*al»ntology, by F. B. Mbbk, with 5 quarto plates of fua- 
aib ; a report on Fishes, by Tueo. Gill ; Birds and Mammals, by Pro- 
fessor S. F. Baikd ; Botany, by Dr. G£OROb Enoelmakn, of St. Louis. 
This report has been completed for over a year, and is now in the hands 
<tf one of the Congressional Committees, awaiting the order of Congreaa 
ht itapablieatton. 

(4.) Explorations in Nehrcukaond Dakota^ in the years 1856-56-67» 
by Lieut. G. K. Warren, Topographical Engineer, U. S. Army. Two 
brief preliminary reports have already beet) published by the U. S. 
Government. Whether the entire report will be printed will depend 
upon the action of Congress. The work will doubtless be resumed again 
after the war. The Report in progress consists of the narrative of tht 
diffisrent expeditions — three in number,— Astronomical, Barometrical and 
]if eterological observations, and maps, profiles, &c, by Lieut Warren ; 
a report on the Geology of the district traversed, by Dr. F. V. Haydkn, 
(completed) ; Palteontology ; report on the Molluscous fossils, 45 quarto 
plates, over 1,000 figures, between 400 and 500 species new to science* 
oy F. B. Mm and F. V. HATDnv, (completed) ; report on the Fosril 
plants, by Dr. J. 8. NawBsaar, about 25 plates, 4to, and from 60 to 70 
species new to science; Report on the Fossil Vertebrata, by Prof. Joseph 
Lsinr, 10 plates, 4to, (prepared); iieports on the Zoology aAd Botauj, 
by various authors. 

(5.) Report of the North- West Boundary Survey — Archibald Camp- 
BBUi, Esq., Commissioner. The field work of the snnrey of the North* 
West Boundary has been completed, furnishing data for a topographical 
report, embracing the country from the Pacific Coast to the summit of 
the Rocky Mountains, extending to the north and south of the 49th 
parallel, north latitude. Astronomical observations locate the Boundary 
at all the important points, and the surveys and actual measurements 
connecting these points, extending over 9* of lon^tude, embrace the 
topography on and near the line, while the reconnaisances extend to tha 
north and south, thus alfording data for the maps that are now in 
progress to illustrate the report. The report will consist of magnetic 
observations for declination, also observations for dip and horizontal 
intensity, made at nearly all the astronomical stations ; and, finally, a 
magnetic survey, extending from the line near tha summit of the Rocky 
Mountains along the usuai toutc of travel, in a aoothwest direction, to 
Walla- Walla, crossing several lines of eqiial degrees of magnetic dediaar 
tion and dip, over a distance of four or five hundred miles. 

Meterological observations have also been made at all the camps; a 
continuous record kept at the principal depots, as at Simiahnoo, for three 



Diyiiized by Google 



100 



years, and at Colville depot during eighteen months, furnishing corres- 
ponding observations for the barometrical readings taken by the different 
][MUliflB along the line and other routes of travel, thm affording the 
material not only for a report on the Meteorology of the country, but also 
for barometrical profiles of the different routes. The work will also be 
illustrated by a number of view8» showing the phyiieal charaoier of the 
country. 

Daring the progress of the work the eclipse of the sun of July 18th, 
1860, ooeaned, and every exertion was idkm to eecure observations at 

aomplete as possible, with a view not only to the difference of longitude 
along the line, but also to their value as a contribution to science. As the 
eclipse occurred early in the working season, and the parties were at that 
time in the most rugged portion of the country, it was with great diffi- 
culty that they could reach suitable points on the boundary in time. 
However, the two aationomical partiee were able to get in position, bat 
on account of an unavoidaUe aocident to some of the delicate mstrumente, 
only one of the parties succeeded in obtaining observations, and these 
were made at Camp Mopyie in approximate Ion, 116' 10', west of 
Greenwich. 

In the department of natural history reports have be^n finished, or are 
in progress, of the following gentlemen : 

Botany, by Dr. JoHM ToKuy ; Fossil Plants, wiUi plates of new species, 
by Dr. J. S. Newberry ; Marine Invertebrata, excepting MoUusca, by Dr. 
Wm. Stimpson, with plates ; Recent Shells, with plates, by Philip P. 
Carpenter ; Fossil Invertebrata, with plates, by F. B. Meek ; Fossil In- 
fusoria, Mr. Arthur M. Edwards ; Fishes, with the exception of the 
Balmonids, Tmodou Oili., with plates; Monograph of the 8almonid&>, 
Dr. Gborob SooKLvr, with plates of new and nnfigur«d species; Biida, 
by Dr. George Suoklst and Elliot Cowes, with special monographs of 
the Grouse family, by Dr. S., and of the Gnlls, Divers and Grelles, by Mr. 
C, illustrated with pUtes showing the specitic differences of these compli- 
cated families ; Report on Mammals, by Dr. Suckley, with monographs 
of some of the emaller animals, by Fro£ S. F. Baibd ; Coleopteroot 
inseets, by Dr. J. Lb Lkoonte, and non-Coleopterons, by Mr. P. R. 
Uaua; several imports on the Geology of the conntiy explored, by 
Oxorob Gibbs. 

(6.) ^Explorations of the Upper MUsoitrt and Yellow Stone, during the 
pears 1860-60, under the command of Capt. Wm. F. Raynolds, Topo- 
graphieal Engineer, U. S. A. The progress of this report has been sus* 
pended for a time, the commanding officer being on duty, as Topo- 
graphical Engineer of Gen. Rosencrantz^s staff. A map of the region 
explored has been prepared, and the Astronomical, Barometrical and Me- 
teorological observations, with profiles, dec, are completed. The following 
reports are nearly ready : Reports ou the Geology of the district examined, 
1^ F. V. Hatdiv ; Pabaontology, by Prof. Lbidt, Dr. NswrnnaT and 
Messrs. Msbk and Hatdbm; Zoology, Mammals, by F. V. Hatdbw; 
Birds, by Elliot Oowbs ; Fishes, by Tbeo. Gill ; Botany, by Messrs. 
EvcELMEN, Dkwet, Sullivant and TucKERMAN ; also a Report on the 
Ethnography and Philology of the Indian tribes of the Missouri Yalleyi 
by F. V. Hatden, (finished). ' 
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pt is now probable that the Government will be soon able to resume 
these and other important scientific laborS| as soon as the discbarge of 
IIm offlMit btfim engaged on tbem from active military aenrioe shall 
ftoder it potrible to go forward again with peacefiil labm It it a dr^ 
oumttonoe of bappj augury for science tliat during the progrem of the 
jmssent war, the Government has found on numerous occasions the 
value of its labors in science, equally in the data before recorded and in 
the personal services of those whose experience in the various depart- 
menti of tdentiAo traininff in the Government Mrviee hat enabled them 
to terve their eountiy with an intelligible eflBdenoy not otherwise attain* 
able. Hereafter we have a right to eipeet leee nnwillingness on the part 
of Congress to the measures involving expenditures for scientific purposes. 
If it were needful it would not be difficult to unite the plea of science to 
public consideration as demonstrated by the campaign experiences of the 
last fifteen months.] 



AbT. Xn.«— -IT. and Ji. de Schlanginiwext on the Oeogrtg^lUcal Con^ 
figurajUoM of India, cand High Amol* 

1. PLATEAUX AND LAKSS. 

Plateaux^ in consequence of their being more or less inter- 
sected by deep and broad valleys, or from being covered with 
ridges, are so variable in their form, that the use of the name, ia 
many instances, appears to be somewhat arbitrary. We prefer 
not to extend the meaning of the name too far, and in so doing 
diverge from the pnustioe of earlier travelers, who oommoolj 
applidl the term to every momitidnoxis region of great general 
elevations — ^as the natives of the Himalaya have a tendency to 
do — irrespective of ita form. 

In India there are many plateaux, which, for the most part, 
lie in the Dekban, Maissur, and Malva ; they are well defined, 
but of low elevation, and very limited in extent as compared 
with those of the Andes or Turkistan. Among the most im- 
portant are Mahabaldshvar (4,500 ft.), Amarkantak (3,690), and 
Kondikdnda (8,070 ft). 

In the BinUUayOj which is composed in almost every direetioft 
of lofly and irregular ridges, and intersected by numerous valleys 
of inconsiderable width, no plateau of any extent has been discov- 
ered as yet, nor is it at all probable, that one exists. 

Western Tibet was for a long time supposed to be little else than 
a country of plateaux — an erroneous impression emanating from 
the first observers, though Humboldt, with his usual sagacity, 
had early pointed out the error of this belief. Plateaux certainly 

* Extracted from the Resulte of a Scientific Mission to Ikldis and Wfjti Ada bj 
IL, sod A. de Schlagintweit, vol il 4°. Leipeip, 1862. 
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do occur in Tfbet; they are, however, much less numeroufl and 
considerably smaller than we had been led to expect 

Tibet may be best described, in short, as a longitudinal yalley 
indaded between the Himalaya and Karakonim, and coyerea 
with many lateral ridges. 

In its Eastern part it is drained by theBihdn^, an affluent of the 
Brahmaputra. The heighth of its capital, JJaisBa, may be esti* 
mated at 10,000 ft. 

Its central part is formed by the gradual rising of the ground 
in the environs of the lakes Mansaraur andKakus Tal, the aver- 
age height being 16,400 ft. 

The western part is drained by the Indus and Satlej rivers, with 
th«r afflaeiits; itoompriees Gn^ Kli6raiim, Jjadakand B&itu 
The principal towns of these provinces are: Girtok (15,090 ft), 
Leh (11,527 ft.), and Skardo (7,255 ft.). 

The unusual height of some of the valleys of Western Tibet, 
as compared with those in other parts of the globe, may not 
improbably have a considerable share in the erroneous belief 



clusively a plateau. 

Instances of two river-systems belonging to one general lon- 
gitudinal depression are not unfirequent on a minor s^e, though 
Tibet must be considered perhaps as the largest form of this 
kind. In the Alps, the Upper Engadin with the Val Bergellj 
and the valley of the Yorder-Khine with that of the Bhdne, can 
be mentioned as somewhat analagous. 

Between the Karakorum and the Kuenluen, especially near the 
western crest of the former, several well defined plateaux of 
extraordinary height occur. Some of the highest are called : 
Dapsang (17,500 ft.), Bullu (16,883 ft.), Aksae Chin (16,620 ft.), 
Vohab (16,419 ft.), la Balti, the plateau Deosai b 14,200 ft. 
high. 

In the Andes are to be Ibund, if not the highest, at least the 
most extensive plateaux of our globe, which generally lie along 
the very ridge of the mountains. Their average heights differ 
but little from those of the towns mentioned above. 

There is also a large plateau surrounding the elevated lake 
Titicaca (12,843 a). 

In the Alps^ plateaux occur only at their base; the Swiss 
plateau having a mean height of 1,460 ft*, the Sucvo-Bavarian 
plateaux of 1,420 ft.* It is here that the principal Alpine lakes 
are situated. In the Himalaya there are no such picturesque 
pluns adorning the foot of the mountains. The watershed be* 
tween the Indus and the Ganges is altogether upon a lower level 
and no connection with the Himalaya exist^ similar to that 
between the Swiss plateau and the Alps. 

* BmaHi ud Adolphi: *Fliyi. 0«ogr. d. Alpcn." Vol IL p. GTT. 
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Lakes are comparatively rare in India, but large " Jhils" are 
occasionally to be seen, especially in the river systems of the 
Ganges and Brahmaputra. For the most part they are not very 
deep; their surface is very variable, and many of them are en- 
tirely dry during the hot season. Ihnks are frequently met 
with ; their numhera thiotigh<mt the oountrj testifjr the impoii- 
anoe attached to them by the natiyeek &me or the tanks in 
Maissiir and the Karnatik are of surprimng dimensions. 

In the Himdlaya also, there are but very few lakes, That of 
Nainital, in Kamaon (6,520 ft.), the Yullar lake, in Kashmir 
(6,126 ft.), and the Cbinar lake, near Srinagger, at about the 
same height^ safice to exhaust the category of those deserving 
mention. 

Glacier lakes — accumulations of water formed by one glacier 
obatracting the outlet of a higher one — are of much more fre- 
quent ocoorrenoe. At times, the wall of ice breaks away before 
the pressure of the swollen waters, when the lower lands become 
snddeDly inundated, and the torrent rushes on with uninter> 
rupted violence for miles, exercising a marked influence even 
down to the lower parts of the rivers.* Two of the most elevated 
glacier lakes are the D<5o Tal, in Garhval (17,745 ft*), and the 
Namtso, or Yunam, in Lahol (15,570 ft.). 

Western 2'ibet and Turkistdn possess many lakes, all of which 
are situated in great heights ; they are however, gradually dry- 
ing up, as becomes apparent by the unmistakable marks of larger 
BuHaoes remaininff from former times. They contain a greater 
quantity of salt than lakes in general, and most of them to an 
amount which renders them more or less brackish. The water 
of some, however, is still drinkable ; among these we particu- 
larly mention the Banle and the Upper Tsomognalari lakes. 

Lans OF wisTsair 

AksAe Chin 16,620 ft. 

Tso Gyagdr 15,693 " 

Tso Kar, or Kh4uri Tr1u4 15,684 " 

Mdre Tso 15,617 " 

Kiilk Kiol 16,460 

MaBwrftar.orltoMipaB 1M60<« 
K^kusTal^orTtMLtoag 16,250 
Taomoriri 15»180 



Nima Ear 15,100 ft. 

IT4nle 14,600 " 

Tso Gam 14,680 ** 

Tso Rul 14,400 *• 

TaoMitUl 14,167 ** 

Upper TtonK^gnalaii.. 14,050 ** 

Lower TMNBOgnalari.. 14,010 



8. ritsts. 

In India^ the highest pass is the Sigur, in the Nflgiris (7,204 ft.). 
The Banslk^dde pass, in Cejlon (6,589 ftX ^ inferior in 
height. Of the numerous passes (GhSts) oocuiriAg in the West- 

* Similar toundattoiit, loine of then of a moat deatnictire character Jtaro MTeral 
times ooonrid in TCb«k See " Yigne's Kathnir," toI. ii, p. 862, 
Lwttk,'* ppk M, at N^, and "Oapk MoDtfOOiMiiira M emor and am* 
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ern CWiats, the Bapdeo and the Katriij both exceeded 3,000 ft, 
the former being 3,499 ft., the latter 3,019 ft. 

For High Asioy the mean of a sufficient number of such passes 
which lead over the thiee principal eresisiB particularly to be 
taken into consideration, it oeing approzimatively proportional 
to the mean height of these crests. The passes situate in the 
lateral ramifications of the principal oresis — ^though thej are 
numerous — cannot be included in these general mcanSi Delng 
geographically of subordinate importance* 

The mean heightf of passes is as follows, the value being based 
on the heights containea in the table at p. 106. 

a. For THE Himalaya 17,800 ft. 

From Sikkim to KishtvA; Bhutan and Kashmir being excluded; the 
former for want of materials, and Kashmir on account of the Himalaya 
there losing the character of one well defined and predominant chain. 

Fob TBS Kabakobuk 18»700 ft. 

We have data only from Long. E. Or, W to 79|^, the heights in the 
eastern oontinuation being quite unknown. 

c For trb Kuenluek 17,000 ft. 

Here we know the lieight of two passes only. As they are situated, 
however, in parts not diftering, in any important particular, from the gen- 
eral character of this chain, they may be looked upon as representatives 
of the others. 

From these numbers it appears, that the Karakorura has bv 
far the greatest mean height of passes ; bat the one pass whicn 
we most still eonsider the highest is sitnated in the Himalaya. 
This is the Ibi Oamin pass (20,459 ft.), leading from G&rhval to 
Gnari Kh6rsam,' which we crossed August 22, 1855. It is 
known to the natives of Mana and Badrinath, some of whom, 
about 36 years ago, once ventured to cross it with their laden 
sheep. The Mana pass at that time was infested by robbers, and 
the aifliculties encountered, as also the loss of sheep and mer- 
chandize experienced on this occasion, were so considerable as 
to induce the natives to give up all idea of using the route as a 
commeioial road. 

Some comparisons with other and more ihmiliar instanoes of 
elevation will tend to famish a more adequate idea of the ex- 
traordinary height of this pass. The one coming nearest tolbl 
Gamin in height, the Mustagh pass in Balti, is 1,440 ft. lower. 
We may remark incidentally, that the Ibi Gamin pass is only 
1,800 ft. below the highest point attained by us on the peak of 
the same name. This pass exceeds the highest in the Andes by 

* We baye had oocMion to eroM one pass of aboye 20,000 ft., one abura 19,000 
mx between 19,000 and 18,000 ft, nine betwean 18.000 aod 17,000 fL» Ao. 

f The preciae figofw an: BkoUkjA 17,989 ft, Kmkorta Itfitl and Xmb* 
Itea 16^999 &, 
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4,869 fl., Mont Blanc bj 4,676 ft, and the highest pass in th« 

Alps by 8,580 ft. 

The Mustdgh pass (19,019 ft.) and the Ibi Gamin pass (20,459 ft.) 
are, however, the only two as yet known above 19,000 ft^ 
The third in height is the Chang^^nmo, (18,800 ftX in the 
Kaiakordm ohain, but none of theee^ it ehoola be borne in mind, 
are generally used, or crossed as commenial roads ; they an* 
evidently too high and too diffienlt of access. The highest pass 
as yet known to be regularly crossed with horses and sheep, for 
the purposes of commerce, is the Harang pass, in Spiti (18^00 ft.); 
and between this height and 18,000 ft. are situatea several of the 
most important and frequented passes, as the Mana (18,406 ft.), 
the Karakorum (18,846 ft.), and the Kiobrang (18,31S ft.). 
Over none of these, or other high passes, however does anything 
lead at all approaohing to the Earopean idea of a road liiough 
belovr the glacier region a kind of foot-path is certainly discern* 
ibl&— very often a row of small stripes running parallel to each 
other — ^yet as soon as a glacier is ascended, or one of its ancient 
or present moraines, all such traces at once disappear. The 
general direction to be taken is indicated by stones, not unlike 
glacier tables, which the natives place along the line of route as 
way-marks; though in many parts, as on the Turkistani road, 
north of Ladak, the uncertainty abont the path to be followed is 
often removed by the appearance of the numerous skeletons d[ 
beasts of burden which distinguish the tracks of former caravans* 

The Himalayan passes above 16,000 ft;, are invariably closed 
by snow during the winter months between November* and 
May ; even in the beginning of June, it is extremely difficult to 
cross a pass above 17,000 ft. 

In the Karakorum, the snow line is so elevated, and the ab- 
Bolute quantity of snow falling so small, even in winter, that 
the passes are never entirelv cfosed. The Karakorum can thus 
always be crossed even witn horses, and the caravan load from 
Ladak to Turkistan aooordingly remainB passable throughout the 
year, though daring the cold season, in order toavotd the Sassar 
pass, one of the most difficult parts of this route even in summer 
—the merchanta prefer going up to the Karakorum along the 
Shayok river. 

In the Kuenliien, all passes above 15,000 ft, are, as we heard, 
closed in winter by the heavy snow-fall. 

In the Andes^ the general noean elevation of the passes is, ac' 
oofding to Berghauaif 

* In December, 1841^ irhen the Chiiiese fenglit a battle near Tirtbapfiri, in Ondri 
KbAnum, the flrarrisoo of T&kla Khar Hed across the pass near the head of the K61i 
river. Eren in this uno^f)osed flipht, one half of the men were killed >/v frost, »nd 
many of the remuinder lost their fingera und toes. Bee " Cmoingiuim s LadaJB^" 
1854. p. 868. 

f Berffhaus : Zeitschrift fur Erdkunde," toI. \x, pp. 522-&. 
Am. Joub. Sci.— Sscomo Sbbih, Voi- XXXIV, No. 100.Wult, IMS. 
14 
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For the W«ttem Andes.. i...... 145001t 

For fhe iMtera Andee 18.600 * 

The highest passes are : Alto de Toledo (15,590 ft.)i* I^ag- 
unillas (15,590 ft.), and Aasuay (15,526 fl.).t 
In the Al^Sj we adopted as tlie mean for the passes 7,650 ii 
As the highest pass, at least informer times, not unfrequentlr 
used for commercial purposes^ we may refer to the St. Th^oM 
pass (11,001 ft.) 4 '^l^ere are, however, besides mdeniatiom 
{Scharten) practicable for travellers, which are considerably high- 
er, — exceeding 12,000 ft. Among others is the Old Weissthor, 
which we found to be 11,871 ft. ;t another pass, the passage to 
Saas, recently called the New Weissthor, is marked on our map 
of Monte Rosa with the height of 12,136 ft. The height of the 
Col da Gtot in the Mont Blanc group is 11,197 ft4 

TABLE OF THE PBmCIPAL FASSES. 

A. In India, 

I. D^khan. t. Httm 



Nam«. Feet. 

Bapd^o 8,499 

Katrfij 3,019 

Par 2.698 

Nagcherri 2,615 

N4vi 2.617 

8Api 

CUgnr . 



Ibi Gamin 20,469 

IMnldA. ••>••••• .« 18,488 

JAnti 18,529 

P&rang 18.606 

MAna 18,400 

NAioDg 18,312 

Ki^bmug 



~. . ^ -> 

Namo. Feet 

Pocb&ma 2.446 

ICAna 2.429 

Jam 2,328 

MdlBej 2,062 

Tal 1,912 

BhOr \*m 



Name. FeeL 

Pdodera 8,498 

Silva 1.928 

Mdodla 1.626 

Poppera 1.660 

Oamba 1.658 

Siqgrkf^lNir M8T 



2.878 
8,150 



8. Karn&tik, Nflgirk, and Ceylon. 

7,2041 Rangb6d(fe 6,6891 OantvarpilU 

6^7481 KodAr 8^l| KbUiagliAni 

B. In the crest of the Himdlaya, 

From Sikkim to KUhtvaTir. 

Um&ai 18,123 Kiungur 17.881 

Liingpia 17,760l Nfti 16.814 

Mavang 17,700 Vallanchiin 16,766 

Lipu 17.670 Puling 16.726 

Ute JMn 17,627! Sfafnktt La 16.684 

Bfarrnktota 17,616 BAm JAebA 16,186 



C. In ike entt cf the Karakoritm. 

From long. E. Or. 76® to 79* 80^. 
Mosttgh 18,019) Obangditemo.... 18,800) Kankortin 18^ 

D. Jn the crest of the Kuenluen, 

From long. K. Gr. 78° to 80° 
Elchi 17,379i YuruDgkAsh 16,620 

* Pentland'B ap : " T>a Laguna do TiticMa and tbo valliTa of Toflij, CoUao^ 
and De»aguatlero," London, 1840. 

♦ Hamboldt'a "Ansichten der Natur," vol. i, p. 123. 

X BvmMUi and Adolpbe: **Pbji.aoogr. d. Alpeo," toL u, pp. 80 and 88. 
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£. In the Andes. 

Alto d« Toledo... 16,6901 LaaguuiUas. U,6»0l Amy 16^M 

F. In the Alps. 

BL Thtednle UjOOl) K«ir WaiBrthor. . . 12,1861 Old Wwartbor.... 11 W 

In India, the highest peak, Dodab^tta (8,640 ft.),t is situated 
in the Nflgiris, in Southern India. 

Of the peaks in the oentral parts of Oejlon, the P^um t&lUt 
gdlle reaches about the same nei^ht^ lising up to 8,806 ft. ; the 
well known Samandla, or Sripada (Adam's Peak), attaining 
7,385 ft. 

In the mountain chains of Central India, in the Vlndhya and 
Aravdlli ranges, the peaks are considerably lower (Abu, 8,850 ft, 
Bajniirgarh, 3,753 ft.). 

The Kalsubai, the highest peak of the B^han, attains only 
6,410 it. 

High Am In the beginning of this century the Andes were 
supposed to contain the highest peaks on our globe, and Ohim« 
boraso to rise supreme above the rest. Though, as early as 1816, 
ibis was proved oy Claptain Webb's measurements, to be incor- 
rect, yet some time elapsed before the superiority of the HinuU 
lay a above the Andes was generally admitted. At present (Nov. 
1861) the number of peaks on the ranges of High Asia that are 
known to exceed the highest summit of the Andes, is remark- 
ably great, amounting to forty -five. 

In the Himdlayajf Gaurisankar, or Mount Everest (29,002 ft), 
IB the highest peak in the world yet discovered ; it is 6,000 n. 
higher than the dominating peak of the Andes, and 18,220 ft. 
above the most elevated parts of the Alps. 

In the KarakorUm, peaks have lately been discovered which 
are scarcely inferior in height to the loftiest in the Himalaya, 
though only its western part has as yet been explored. With 
regard to the heights of its eastern continuation, there is not 
enough known to allow even of an estimate being made. 

The highest peaks of the Karakorum are theBapsang (28,278 
ft.), the Dtamer (26,629 ft.) and the Masheribrdm (25,626 ft.). 

With reference to the KumUen^ we can only mention the peaks 
that we saw between the Yurnngkash pass and the western ter- 
mination of this chain ; our idea about the general height is the 
more limited, as we have not even itinerary reports of former 
travellers to assist us. None of the peaks seen there by ourselves 
exceed 22,000 ft. 

♦ We here exclude, as not prop? rly belonn^inj^ to the regions to be compared, the 
countries northeast of Assdtn, with the Gri peak (15.300 ft.), and the Soliman range 
to the west of the Indus, of which the highest peak, the Sufed Koh, rises to 14,8S9ft. 

f Notwithstanding their great elevatioD, none of the peaks of the Himtlajs art 
Tiuble £rom the sea, in ooneeqnence of their continental position. 
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Our volume contains the geographical co-ordinates (latitude, 
longitude, and height) of 132 peaks belonging to these three 
mountain ranges, which exceed 20,000 ft. in height, while one of 
them actuallj reaches 29,000 ft. (Gaurisankar, or Mount Everest), 
and two range between 29,000 and 28,000 ft. (Bapsang and Kan* 
obiiijfnga). 
Tneielatii 



leiatiye nnmbers of the others are: 



10 



88.000 A. 
W,000 « 
M.0OO " 
M,000 *' 



To 
27,000 ft. 
26,000 " 
96,000** 
84,000** 



BoteUve 

14 
26 

n 



From 
24.000 ft 
28.000 " 
88,000 ** 
81,000 ** 



To 
28.000 ft. 
22,000 •* 
81,000** 
80.000 •* 



In the AndeSf important alterationB liave recentij been made 
with reference to the sueeeaaion of peaks when arranged acoording 

to height, and even now the same amount of accuracy cannot 

be ascribed to the hj^'psometrical determination of its principal 
peaks* as to the trigonometrical operations in the Himalaya. 
The highest peak in the Andes is the Aconcagua (23,004 ft.); 
and there are as many* as £lve peaks higher than the Ohiinborazo 
(21,i22 ft.). 

In the Alps, Mont Blanc (15,784 ft.) and Monte Bosa ^15,228 
IL) are well known to be Hie highest peaks. In the tables of 
comparison, we have added a list of peaks above 14,000 ft., but 
have given the highest sammit onlj in every group, in order no| 
to extend the spaee unneoesBaiily. 

TABLE OF TH£ mmClFAL PEAE& 



A* In India, 



1. Nilgvii. 



Namp Feet 

DoddAb6tta 8,640 

BevoiMtta. 8,488 

Ifakiirti 8,402 

DwrenolabdiU 8,880 

XM»..«...«.^». 9JUZ 



«.4MnlMm 
Mnitli......*** 4.469 

Abu v.... 8,850 

Bajmugirh 8.763 



Name. Feet 
Kundam6^a. ^ « . « . . 7,8 1 6 
TarnberbetUL..,.,, 7,2»2 
Kokalb^tta 7.267 

DftVvMtto,^.,.^.. OW 



8. OaylMk 

Kame. Feet 
P^darutillag&lie.. 8.806 

Kirigalp6tte 7.810 

Totap61Ia 7,180 

Sainao^la, or 

Adam's Peak... 7,886 
VanAM KAU 6,700 



4. StfUuHi. 



K&Uub6i. 5,410 

Dh6rup 4,745 

Varida 4,656 



Bfilbol 8,6641 T6na i.618| Miadwi 



POtta 4,669 

IkbAra 4,482 

Aunda 4,869 



4^188 



0ft!l«H^kar ^9^00^ 

EaiMhinjiaga 28,166 

Slhshur 27,799 

PfaaTakgiri ^M26l YAugma 26,000 



B. In the Himdlaya, 

Ydaaa 86,680 

JibjiUa 86,806 

Barathor 26.069 



N4ndaD6?i 26,749 

Ibi Gamin........ 86.660 

Nardyani... 26,456 

JiiBoa 26,604 



* Bvmboldt'i argent wish to see these heigbta M^dttensiMd bat notjat 
iMiliMd. 8eahiB<'£kiiMnScfanil«n,'>168. 
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lot 



C. In the Karakorum, 



IMpsang 88,S981 DianMT.'. 20.629 1 Maabflribr&m t6,62« 



D. /» ih» Eft^{M^ 



TIm pMka Mem not to exceed SS,DOO it 



E. In the Andes, 



A^UkorkiM: ifsHumboldt ; JTstKeUet and Wood; PssFestlaiid. 



Aconcag\ia 28,004 JT GuaUteiri 21,960 Pi Sorate or 

Sidiama 22.860 P Fomarap« 21.700 P^ ADOohuma... 21,288 P 

FkrioMote t2»080 F Chimboraao. . . . 21,482 S\ Slimaid 81,14» F 



F. In the Alps. 



Mont Blanc 15,784 Weisshorn 14,813 Grand Combin*. . 14,184 

IfonteRosa 16,223 Mont Cervio* 14,787 Strahlhorn 14,100! 

Titeclihorn, or Dent Blandie*. . .. 14^806 FiBstmiriioro . .. 14jm 

Legerbom 14^854 



Abt. Xin, — On the Detection of Picrotcm'M ; by Jomr W. 

The seeds of the Menispermum Cocculus, known in commerce 
by the name of Cocculus Indicus, or popularly as " Fish berries," 



18 eminently poiaonons and, it baa been assertedi 
0nlall doBea a distinctly intoxicating (quality. From thia caose^ 
and because the addition of the beniea to the fermenting mash 
enables the brewer to dispense with a large amount of the malt 
which he would otherwise use, they have oeen largely employed 
for the adulteration of ale and beer, so much so in fact that it was 
deemed necessary in England to pass a law prohibiting its use 
for this purpose. While the composition and properties of picro- 
toxine have been long known, no process has been hitherto dis- 
oovered by wbioh it may be detected with certainty and oonfi* 
denee, the only method now employed bong the recognition of 
its crystals under the microscope. 

When picrotoxine obtained by any of the methods vsaally 
given for its preparation is examined, it will be found to possess 
the appearance and many of the properties of the alkaloids with 
which it has been classed, but it differs from them in the essential 
particular of not combining with acids, but on the contrary, it 
manifests a decided affinity for bases and behaves in many 
MspeotB ]ikea weak add. Again it diflbrsfiom them in theftct 
that if a salt of an alkaloid is decomposed with potasea we can 

* The bekbts are taken from p. 511 of " Peaks, Paseea, and Glaciers," edited bj 
J.Bali, Looaon, 1869 ; tbe others, for wbicb no modilieatkMi ia knomi to 1M iidM 
18MkaMfimnoiir**F^ya. QaognqpluederAliMO.'' 
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remove the organic base by ether from an aqueous solution, while 
the same course pursued with picrotoxine would fail to remove 
any of it from the water, it being positively necessary that the 
■olution should be neutral or acid to eivable the ether to dis* 
solve it 

Picrotoxine is soluble in one hundred and fifty parts of cold 
water, but if a small quantity of caustic alkali is present it will 
readily dissolve in six or eight times its volume. When this 
solution is gently heated it becomes yellow and on platinum foil 
at a temperature far below ignition assumes a brick-red color 
which is distinctive and quite unlike the shade produced by sugar 
under similar circumstances. Picrotoxine like sugar and many 
mdifibre&t organic bodies, possesses the property of reducing 
oertain metallic oxyds. "It changes bichromate of potass to a 
fine green color." (Gmelin.) "An alkaline solution of picrotox- 
ine reduces sulphate of copper to the subozyd« (Otto.) This 
property however is common to too many other substances to be 
at all distinctive. A far more reliable test is found in oxydation. 

If dry picrotoxine and nitrate of potassa are rubbed together 
in a watch-glass and a drop of sulphuric acid is added, no per- 
ceptible change occurs, but if a strong solution of caustic soda 
or potassa is poured upon this a bright reddish-yellow color is 
communicated to the mixture which partially dissolves and causes 
the whole liquid to assume the same tint. In this way very 
minute traces of picrotoxine may be discovered, so small a quan- 
tity as jtVt of a gramme, if pure, being detected with the great- 
est ease. When as small a quantity as this is used we see the 
color most distinctly by gently breaking the solid cake of sul- 
phate of potassa which lies on the bottom of the dish ; portions 
of the precipitate will then appear of a crimson or purple hue. 

In applif^ing this test it is best to add about three or four times 
the quantity of nitrate of potash that we have of substance to be 
examined and to use no more sulphuric acid than is necessary 
to moisten the mass. The solution of potassa or soda should be 
made very strong and enough added to ensure considerable alka- 
linity in the mixture after the neutralization of the sulphuric 
acid. 

Other powerful oxydizing agents will produce the same result 
but not with equal facility ; chlorine passed over the moistened 
crystals, slowly dissolves them, and if we pour the alkaline 
solution upon them we obtain the same color, or we may substi* 
tttte chlorate of potassa for the nitrate, the objection to the use 
of this however will be found in its tendency to explode when 
coming in contact with the acid. 

This color, however produced, is not permanent but will slowly 
disappear with a rapidity proportioned to the amount of substance 
taken, but it will always appear with great distinctness when 
first adding the alkaline solution if any picrotoxine is present. 
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It is extremely probable that this color is produced from a 
trace of some nitrogenous body which pertinaciously adheres to 
the picrotoxine, as, on analysis, traces of nitrogen can be de- 
tected j but this body powenuUy resists all attempts at separa- 
tion, for when repeatedly cryBtalluEed tlie picrotoziDe still retahiB 
a mmate portion of it It can be obtained perfectiiy free from 
nitrogen only by dinolviDg it in potasea and precifntating it by 
acids. WhiSa thne prepared its properties are the same as before 
with the exception of the purple color prodooed by oxjdatioa 
and subsequent treatment with alkalies. 

There is no substance at present known to the writer which 
eives this shade of color under these circumstances. There are two 
nowever which communicate a brownish-yellow to the fluid, and 
would, if present as an imparity, interfere with the distinetneas 
of the reaction, these are sugar and strychnia ; from the fiist we 
need soifer no inconvenience as it is perfectly separated in the or^ 
dinary method need for isolating the alkaloids ; from the latter, 
picrotoxine is most completely removed by treating an acidu- 
lated aqueous solution of the two bodies with ether, the strychnia 
remaining as a salt dissolved in the water and the ether contain- 
ing all, or nearly all, of the picrotoxine. To prove this the 
following experiment was tried. A quart of ordinary ale was 
divided mto equal portions ; into one *045 gram, of picrotoxine 
and a little strychnia were introduced, the other was unadultera- 
ted ; both were acidulated with hydrochloric acid, and agitated 
with ether; the ethereal solutions on evaporation yielded, in the 
first case, small microsoopic crystals of picrotoxine mixed with a 
little extractive matter perfectly free from strychnine ; the other 
yielded extractive matter alone. The test of sulphuric acid and 
nitrate of potash was then applied ; the brownish-red color was 

Produced in the first case, in the second there was no change, 
'o ascertain the readiness with which minute quantities of picro- 
toxine can be detected j\ of a gramme of it was diasolved in a 
pint of ale; this was acidulated and treated as aboye; the ethe* 
real extract fbmished ample proof of the poison when tested. 

In another experiment the stomach of a cat which had been 
poisoned was emptied of its contents so that only the picrotoxine 
absorbed by the coats of the stomach might be extracted. It 
was treated with alcohol and the solution evaporated to dryness. 
Acidulated water being poured on the residue, the picrotoxine 
and a little organic matter were dissolved ; being now treated 
with elher aad tiie s(diition eyaporaled, small crystals of picn>- 
toadne were obtained, which, when tested, produced the chavao- 
teristic red color. A portion of animal matter firee from pcisoa 
treated in the same way gave no discoloration. 

In examining a liquid for picrotoxine it should first be rendered 
acid thmi shaken with ether; the residue left on evaporation of 
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the ether examined with the microscope for small prismatic crys- 
tals; if a few drops of sulphvuic acid diluted with its volume of 
"water are added in the cold and there are alkaloids present, they 
will diflflolvei only so much picrotozine passing into solution as 
k dae to the water present, about one part for one hnnidred and 
fifty of water. A tsw drops of an alkaline fluid will diaeolve 
the crystals and on applying heat the fluid will becpme first yel- 
low and when more strongly heated will become brick-red. A 
small portion ground in a watch-glaSvS with nitrate of potassa and 
sulphuric acid gives a solution which when rendered akkaliQ& by 
potash or soda becomes a bright-red. 
UniTenhj of MichigaOy Ann Arbor, March 26tb, 1862. 



Abt. XIV. — Some contributions io a knowledge of the oonaHtution of 
the Copper Range of Lake Superior; by 0. P. WILLIAMS^ A.M. 
and J. J^. Blandy, M. and C.E. 

The enterprise and vigor with which the exploitations of the 
Portage Lake District of the Copper region of Lake Superior 
have been carried on within the last few years, have developed 
many Acts of great interest and importanoe in the oonstitution 
and straetnre of the Trap range of that place, beyond what have 
been made public through the medium of the excellent work, 
•»The Metallic Wealth of the U. S.," by J. D. Whitney, Bwj., 
and the reports of the geologists having in chaige the examine* 
tions of the Lake Superior mineral districts. 

The Trap range at Portage Lake has a width, as far as known, 
of about three miles, and is made up of a series of compact, gran- 
ular, amyedaloidal traps, with occasional intercalations of sand- 
stones and conglomerates, the whole having a strike of N. 82** B. 
and S. 82** W., with a dip of firom 16^ to Td"" N.W.— the highest 
ang[le of dip being near the sontheastern boundary of the rangei 
while towards the northwestern limit, the rocks become more 
and more horizontal, until, finally, the sandstone which saooeeds 
it becomes absolutely so. 

Coincident, both in course and dip, with the rocks of the range 
are the so-called lodes of the district, which present no features 
of fissure veins, but are simply beds of highly amygdaloidal trap, 
carrying throughout their whole width — S-om 6 to 40 feet — small 
masses and grains of natiye copper, with a small amount of na> 
tive silver, ue cavities of the iCMck being large and filled with 
calcareous spar, quartz, chlorite, and seyeral- minerals of the zeo* 
lite fitmily. 

Several of tlie intercalated beds of sandstone and conglomerate 
also contain minute particles of copper, but none of these as yet 
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opened have sbown an amount of this metal sufficient to war- 
rant exploitation. However, on account of the very great ex- 
tent linearly to which these beds are developed over the coun- 
try, their persistence in thickness, and their well marked and 
constant characters, they become a valuable guide in explora- 
tioni^ and a oonvesient refiirenoe in the locAticm of the Tarioot 
metalliferous depoeitB. 

On a cloeer examination of the trappean range at Portage 
Lake it would appear to be divisible into certain aones, the rocks 
of which ai-e bounded by the conglomerate and sandstone belts, 
and present features which characterize and separate them from 
the members of the other series. More especially is this observ- 
able in the copper-bearing amygduloidal beds. The cupreous 
deposits of the several series cfifter so greatly in mineralogical 
ooropoeition that no difficulty exists in referring the materiahi 
from any one of them to its source, they being almost as well 
characterized as the Tein«malter of the diflforent districts of this 
mining region. 

A complete section of the range at this point has not yet been 
obtained, as the explorations have not been extended to the ex- 
treme east and west boundaries of the trappean rocks. For a 
width of about two miles all the belts have been exposed, and 
the examinations have developed four distinct zones of rocks, 
which we shall name from the main metalliferous deposit in each. 
Passing from the east to the west these are: the Isle Boy ale, 
Pewahie, Hancock and the South Side series, or, as they are 
locally styled, formations. 

Isle Royale Zone,^lShe rocks we shall include in this zone cover 
a width of about one and one half miles, and are limited on each 
side by belts of conglomerate. Within this distance, fourteen 
copper-bearing deposits have been opened at various times, all 
showing analogous features, though but two have as yet been 
systematically laid open to any great extent They all have a 
Terj large amount or eptdote^ massiye as well as crystalline, en* 
tering into their composition, and a oomiMiratiye paucity of crys- 
tallized carbonate of lime. The other minerals in the constitu- 
tion of the soKsalled lodes of this series, and usually denominated 
the vein-stones, are more crystalline in structure than the same 
species found in the other zones, but the abundance of the epi- 
dote it contains, and the almost total absence of this mineral in 
the neighboring zones, must be regarded as the main distinction. 
Another point of importance in its economical bearings, is the 
character of the copper produced from the mines in this zone^ the 
proportion of ^e heavier description of copper being greater in 
this than in the other series. 

Am. Jooa. BoL-€acM»n> 8niM» Tol. XZZIV, Ka lOa.— Jolt, 1881. 
U 
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Thus the Isle Royale lode yields in the following proportions 
of mass and barrel (heavy) copper 60 per cent, stamp (fine) cop- 
per 40 per cent, whilst the great metalliferous deposit of the 
second series produces of mass and barrel copper 43 per cent, and 
of stamp copper 56 per cent. This comparison has been found 
to hold good through a series of years. All the intercalations of 
conglomerate open^ in this zone, from its western to its eastern 
boundary, are enpriferous, and most of them have orerlying 
them contact deposits of good width in which this metal has been 
concentrated, while not one bed of the sedimentary rocks found 
west of the conglomerate forming the western boundary of the 
zone, has been ioimd to contain a trace of cupreous mineral. 

Near the eastern limit of this zone several of the lodes have 
been found to contain a small amount of the sulphuretted ores, 
and a large amount of quartzose vein matter with arsenids of 
copper (whitnevite and domeykite) has been fonnd in angular 
fragments on the surface in the same vicinity, pointing to the 
proximity of veins of an age and composition different to any- 
thing yet opened, in the Portage Lake District, and most proba- 
ble synchronous in formation and repletion with the veins mined 
in the Southern or Bohemian range of Point Keweenaw. 

Pewabic Zone. — liesting on the rocks of the iirst named series, 
but separated from them by a copper-bearing conglomerate with 
its accompanying contact vein, and occupying a width of nearly 
1800 feet, occors the Pewabic zone. In this formation ten belts 
of metal-beariog amygdal<»d have been opened^ of whi<^' three 
only have been worlced to any extent, and one of these, that 
from which the series has been named, has given wonderful re- 
sults, having yielded about 600 lbs. of ingot copper to the cubic 
fathom. The rocks are characterized by the almost total absence 
of epidote, whilst those beds carrying copper have a large amount 
of calcareous spar and laumontite entering into their composition. 
No conglomerate intercalations occur in the space occupied by 
these rocks, though it is limited on the west by a belt of such 
rock of 40 feet thickness, which, though opened at several points^ 
bas shown no trace of copper. The character of the copper pro* 
duced from the amygdaloid belts mined in this series has been 
alluded to in the description of the rocks of the Isle Boyale 
zone. No traces of any sulpfanjctted or other ores of copper 
have been found in this series. 

Hancock Zone. — The rocks comprised within this zone have a 
width of nearly 600 feet, being included btitween the western 
conglomerate of the Pewabic zone, upon which they rest, and 
another bed of the same rock of a wiath of about 45 feet The 
rocks dip at an angle of nearly 45^, and are of a mnch softer 
character than anything noticed to the east of them, chlorite 
entering largely into the composition, and the entire formation 
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opened. 

The metalliferous occurrences yet opened comprise three belts 
of amygdaloid trap, containing much chlorite, and about two 
per cent, or upwards of 600 lbs. of ingot copper to the cubic 
ftthom. The coDglomerate limiting the series on the west con- 
tains no copper. 

Smth Side Zone, — ^We have given this name to the rocks rest* 
ing on the Hancock formation from the fact that their characten 
have been almost entirely developed by the explorations on the 
lands of the South Side Mining Company. These rocks com- 
prise a width of over 2100 feet, and are made up of frequent 
alternations of porous and highly amygdaloidal traps, with belts 
of sandstone and conglomerates, for a distance of nearly 1000 
feet, the balance being almost entirely sandstone and conglomer- 
ate, with an occasioniu intercalation of a porous trap bed. Thii 
sone appears to be almost entirely destitute of metalliferous oo- 
eonrences. Beyond its limits the few explorations made show 
the rocks to be entirely sandstone^ with a constantly decreasing 
angle of dip, as the igneous rocks are receeded from, till at a 
distance of two miles it is found in horizontal layers. 

The base of the range, as developed at the southeast limit at 
Portage Lake, is a fissile chlorite rock, the same as forms the 
basis of the Bohemian or Sulphuret Kange at Point Keweenaw. 
This has elevated the bed of trap which rests on it to the north- 
west^ and the sandstone which lays on it to the soatheast, to a 
tsonsiderable angle, amounting, in the case of the trappean rocks, 
to 76% but which we have shown becomes gradually leas in the 
northwestern development of these rocks. The decrease in the 
angle of dip of the sandstone at the southeast is much more 
rapid than that of the trappean rocks and sandstones, and at a 
distance of three qiiarters of a mile from this line of elevation 
is found again in a horizontal position. 

The occanence of this chlorite lodc in proximity to ihose 
beds of lock which form the base of the Isle Boyale series, and 
contain snlphids and arsenids of copper, would appear to point 
to the identity of the rocks of this zone with those forming the 
flouthern limit of the greenstone or north range, and the north- 
ern boundary of the southern or Bohemian^range of Keweenaw 
Point. This view is further strengthened by some examinations 
recently made by Samuel W. Hill, Esq., in that region where that 
gentleman found an extensive series of trappean beds, highly 
epidotic in composition, and carrying native copper, intercalated 
with other bedi containing the ores of that metal. There are 
doubtless many rocks occurring in the Bohemian Range, in the 
vicinity of Lac la Belle, porphyritic in character, which are not 
developed in the Portage Lake Distriot» but this does not aiiset 
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the q-uestion of the identity of the rocks of the eastern portion 
of the Isle Royale series with some of those known to occur in 
the Sulphuret range, since instances of the thining out of belts 
of trap nave been observed and well proven by explorations at 
Portage Lake^ aa vdl aa elaewbere. The lale Boyale aeriea of 
rocka wideoa oat northeaaterl j from Portage Lake towarda Poinl 
Keweenaw. The Pewabio aeriea widena out towarda the north- 
east, and tbina oat soathweaterlj at the rate of over sixty feet 
to the mile; and the Hancock zone also becomes wider towards 
Point Keweenaw, but the rate of increase is much less than in 
the case of the Pewabic locka — ^amounting to but about fifteen 
feet in the mile. 

In the Keweenaw Point District it has been shown by recent 
reaearehes that the series of rocks in which the Cliff vein baa 
been found moat highly productive, reoedea from the greenatone 
in its easterly prolongation, other belts of compact and amygdap 
loid traps being intrcxlueed between the crvstalline belt and that 
aeries, the rate of increase being in all prooabilitj much greater 
•than anything noticed above. 

Towards ilic Ontonagon District the trap range again widens 
out, and at its southern boundary we find a series of* ridges made 
up of rocks analogous in structure and identical in mineralogical 
composition with the belts found making up the Isle Koyale 
lK>ne. The minml aooumalationa here are also in the form of 
aegregated depodta, called epidote lodes" — that mineral enter* 
ing largdjr into their composition. The so-called veinstone ia of 
auch appearance as to be readily confounded, even by the expo* 
rieucea eye, with matter from the lale itoyaie lode at Portage 
Lake. 

• , Traces of the sulphide of copper have been found in this re- 
gion also, on the southern limit of the United States location, as 
well as elsewhere. The course of these rocks is through the 
Evergreen BIa£( Peninavlai Eocesti United Statea and Ohw Trap 
Bock locations. 

Thus, from the end of Point Keweenaw to a very oonsidera* 
ble diJitance beyond Portage Lake the rocks which we have claa* 
sided as belonging to the Isle Royale series, appear to exist at 
or near the base of the Trap Rnnge of Lake Superior, but in the 
"western prolongation of iheBange, towards the Wisconsin bound- 
ary line, anotlier series becomes developed, as is shown by the 
works at the Norwich mine, but little is known of the relation 
or composition of these rocks. However, a bed of fissile chlo- 
rite rode which we have reason to suppose ia identical with the 
rock we have described at the base of the range at Portage 
Lakc^ haa been opened at the southern limit of this series of 
rocks, and ia ahown at the mouth of the adit of the Windsor 
mine. 
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From the above it is obvious that though many of the belts 
of rock of the Range are persistent throughout ita whole length, 
yet the absolute contact of all the zones we have pointed out 
should not be too rigidly expected over the wliole distance, since 
other belts or series o^ belts may be introdiioed between them. 

FetM <^ the Lake Superwr /Ze^iim.—- Three classes of metalltf* 
eroQS occurrences have been shown to exist in the Tnp Bange: 
Fiflsure veins. Segregated and Compaol deposits. 

Fissure Veins. — This class of veins are almost entirely devel- 
oped on Point Keweenaw. In their coarse they may be traced 
across the whole width of the mineral formation, from the Bohe- 
mian or South Kange to the north shore of the Point, cutting 
the sedimentary beds without a deviation of course, and even 
breaking through the nebblei'of the oonglomerate. They gen- 
orally sliow small displaoementB of the beds, both horiaontally 
and vertically, although there are some marked exceptional ex- 
amplea The largest * heave* yet noticed is that at the Humboldt 
mine, near Eagle River, where the "Ash bed"* is found on the 
east side of ibe fissure vei% about 350 &et north of its poaitioii 
on the west side. 

The course of these veins varies from N. 16° E. to N. 58° W., 
ihe average of the seventeen principal ones now worked being 
K* 18** W. They are nearly perpendicular, with a idight under^ 
lay to the esst 

Jividenees of the existence of a later and distinct line of frao- 
tare are to be found, the ooorse of which was E. of N. about 15% 
and which has given rise to some powerful, though not highly 
productive veins, which displace considerably the formation as 
well as the veins of the first class. At the North American 
mine the Cliff vein is heaved 250 to 300 feet by the Armstrong 
vein, which is necessarily posterior in formation. The existence 
on Keweenaw Point of still another line of fracture, with;^ gen- 
eral oouna of N. 65*^ E. has been contended for by some, but 
the evidences are more from the topographical features than 
tvom any direct explorations or exploitations. Certain it is, how- 
ever, that one member of this system has been opened in tht 
Portage Lake District, but presented no features to warrant any- 
further examination, so that nothing is known of its composi- 
tion and structure. Still another has been traced for a length of 
1200 feet on the Columbian location. In the same district a 
vein belonging to the second system was mined for some time 
on the Quincy property, but.did not piove of remarkable neb* 
aesB. 

aOfl yieliUng 12 per cent ingot copper. It has been extensively minpd at the Coppor 
JPaIU, Phoenix aod Qardan Citj location*, aud has been traced £ur 12 joulea OTer (ho 
eountrj. 
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In the Ontonagon region but few fissure veins have been 
opened, and most of these have a course of from 60° to 70° east 
of north, varying about 30^ from the bearing of the formation, 
with a dip of from 60° to 60° to the north. An exceptional in- 
atanoe ia found in the one vein opened oi^the Donglaaa Hough- 
Ion property, which was tranayerae to the line of bedding of uia 
trap, and ia necessarily of different origin. 

On account of the variation of the meridional course, as well 
as the direction in comparison with the bearing of the beds of 
rock, it is diificult properly to classify the fissure veins of the 
different districts. An examination of them in connection with 
the topographical features of the country would seem to point to 
various causes of occurrence, arising from the methotl ot eleva- 
tion of the trappean range. The curvature of the range on Ke- 
weenaw Point around the centre of elevation of the South or 
Bohemian Baage, would appear to account for the raditU frao- 
tures, embracing nearly all the veins of the firat class, the course 
of the veins changing from E. of N. at the east end of the Point, 
to N. 58° W., at the North American Mine, at the west end of 
the curvature. Variations from the general rule of radial frac- 
ture occur, but it is a question whether these cannot be accounted 
for by local causes, or whether they are not fractures between 
the main veine. 

From the North American Mine to a few milea aonthweat of 
PoTta^ Lake the Bange holds a very direct course, ahowing no 
oonapicuous elevations, and the topography of the country de- 
notes no disturbances in the formation with the exception of the 
deep gorge of Portage Lake. In thia section no fiasura veina of 
the first class have yet been found. 

The fissure veins of the first class in the Ontonagon District 
seem to be due to the warped position in which the elevating 
forces have left the strata. The rauge is broken by many deep 
gorges, marked by the passa^ of the rivera. The oeat example 
we have of the warped position ia in the division of ihe range 
between the Flint Steel, and the Ontonagon Rivers, the dip of 
the locks at the east end or in the Flint Steel mine being 8S^ 
and gradually rising to about 57° at the National mine near the 
west end. T^he small number of fissure veins which have been 
opened in this district, and the limited extent of the workings 
upon them will hardly justify any positive assumption with 
regard to their origin ; we would however instance the North 
vein of the Minnesota mine as being probably an excellent 
example, and one which may be found repeated in other sectiona 
of the same diatnct. The course of thia vein ia S* of 1X» 
eatting the strike of the strata at its intersection with the con- 
glomerate bed at a small angle, the angle of intersection being 
<^a towards the east. Direct experiments with plastic sul^ 
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stances in layers raised in a position to form a warped surface^ 
similar to the one referred to, nave been made to show that frac- 
tures would be formed in exactly the same manner as those ex- 
iBting at this locality. In the process of elevation it would be 
natural to suppose that the greatest amount of lateral motioa 
would take place along ibe surfiuses of the sedimentary beds, for 
the reason of their lesser adhesion, and besides that they present 
a comparatively smooth surface, whereas the suf&ces of the trap- 
beds are rough and irregular as shown in the amygaloidal beds, 
which have been mined. It is also to be supposed that the length 
of these veins will be found comparatively short, and would 
show a displacement at the intersection of other sedimeutarj 
beds. 

The veins of the second and third dasa are mostly known in 
the Portage Lake District. Theae may be dne to a second ele« 
vation of the mineral range, evideneee of which, we see ia the 
position of the terrraces on the shores of Portage Lake. These 
on the north side of the lake are higher above the present sur- 
face of the water than on the south side, besides which, instead 
of being horizontal, present a very decided ascent towards the 
east. On the south shore this ascent is very perceptible and also 
the change in grade, which takes place on the Sheldon location ; 
from that point it being steeper towards the east than the descent 
towards the west. 

The large veins of the third elaaa^ having a course of 60^ to 
70** E. of it — known in the mines as cross courses, — are most 
probably the effects of the force causing the depreRsion of the 
range forming the deep gorge of Portage Lake. This view is 
well supported by the results obtained in exploring at the Daco- 
tah location on the south side of the Lake for tlie Pewabic lode, 
the openings on which have been entirely confined to the north 
shore. On running its course and making calculations for the 
difSsrencea in level,^n account of the dip of the lode, — ^between 
the two shores the lode was found to be at a point 1800 feet east 
of the continuation of its direct course as pointed out by the sur- 
veyor, the distance between the two points being about one half 
a mile and nearly the whole being occupied by the gorge of Port- 
age Lake. No prominent veins of this class have been found in 
this disti'ict, except on the hill sides bounding the Lake. Veins 
of the same class may yet be discovered at a greater distance 
from the lake although not necessarily parallel with the ones 
BOW found. 

&gregated Veim, — ^The daas of segregated vans has, within 
the pest five or six years, attracted the most attention from the 
mining companies on account of the facilities they offer for eco- 
nomical mming. They are as before stated simply beds of 
cupriferous amygdaloid coincident in strike and oip with the 
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formation. In all the three districts they have been opened and 
have shown a wonderfully uniform degree of richness, the 
amount of copper being about I S per cent of the whole mass. 
Thej vary in width i'rora six to forty feet and are consequently 
to be mined with more economjf than the ourrov fissare yeins, 
moreover, the compuirattvely nniform distribution of the metal 
renders their working less precarioas than that of the trans- 
Tene veins in which rich and poor ground alternate quite fre* 
quently. A decrease in the yield of these deposits in depth is 
contended for by some, whilst others tenaciously hold to an 
increase in richness. The data accumulated however in regard 
to this question are too few, as yet, fur any one to venture upon 
pronouncing dogmatically with reference to either side. 

OofUact Veins, — ^Of the contact veins the examples mined are 
ftw, though several have been opened in the various districts. All 
of them are invariably saper^imposed on the conglomerate and 
overlaid by a belt of trap. The sedimentary belt is always more 
or less impregnated with copper, and oftentimes the belt of 
amygdaloia which is subordinate to it contains a small amount of 
metal. The average yield of ingot copper cannot be definitely 
given except in the case of one of them — "the Minnesota con- 
glomerate lode " — in which the amount can be set down at about 
two per cent of the whole mass. The richness of these deposits 
is remarkably variable in the direction of the lode as well as in 
its depth, though in the latter, in the ease above dted, the yield 
is steadily diminishing and the proportion of stamp copper to the 
mass oopper becoming sensibly greater. 

Ho^Kbton, Porti«e IrfUee^ Miefa^aii, 1B6S. 



Abt. XV, — Correspmidmee cf Jerom Jfiekliif daiti Jfaney, Ftanct^ 

May 6, 1802. * 

Obituary.— 'T, B. Biot, born April 21st, 1774, died Feb, 3d, 1862, 
aged dd years. From eai lj youth he exhibited scientiiic talents of a liigh 
order. He wat ia 1794 a member of the first claw grad sated at fie 
Folytedtnio Scboo) founded by the French Repubiie, from which he went 
Ibrlh in 1795 to enter upon the work of public instrtietion. lu 1 SOO he 
was appointed Professor nt the College of France, a position which he 
occupied nutil his death. In 1803 he was elected a nrreniber of the Acad- 
enny of Science at Paris, where he took the place of Delambre as perpetual 
Secretary and be hue been oomieeled with that hody over 59 yean. Ha 
wae one of tlnr editoni of the Jourml des Samnta, and from 1805 waa 
connected with the Bureau of Longitude. He died of a polroonary 
affectio'i which terminated in inflammation of the lungs. He was, in the 
Academy, the last repreaentau?e of that heroic epoch, which at the close 
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of the last century and the coramenceraent of the present ?aw an immense 
revolution accomplished in the physical sciences as well as in the institu- 
tions of Fhdioe. A pupil of Laplaee, of whom he became an ardent 
friend, he took part in the eetebrated Society of Arcueil which that 
philosopher had founded in concert with Berthollet, the other members of 
which were Gay Lussac, Thenard, Humboldt, DeCandolle, Collet Des- 
cotils, Malus, Arago, Chaptal, Dulong, and Poisson. Of this illustrious 
phalanXf M. Biot only remained, and it is certainly not without emotion 
that we tee the edipae of the lart of these iOnBtrione men who bare ran* 
dered such great Mmoes to leienoe. 

Biot was not merely a great mathematician, he took fl deep interest in 
all branches of scientific observation. At the commencement of the pres- 
ent century (18U4) he made a balloon ascension, with Gay Lussac, which 
is still celebrated. With Arago he extended the measurement of the arc 
of the meridiaB begon by Keohain In Fnooe to Baiosiona in Spain, and 
to the Baleario Idee, and at a later day in connection with the En^^lish 
savans he continued this measurement to the Orkney Isles. He made 
researches, still celebrated, upon the refraction of gases, and he found 
means of enriching science with new discoveries in regard to the proper- 
ties of light, after Malus, Fresnel, Young and Arago had so remarkably 
enriched the scicBoe of optics; that they bad been classed with Desoartesy 
Newtrai, and Huygbens. Among others may be mentioned the efforts he 
so long continued to apply circmar polarization to chemical researdies, 
and he had the happiness to live to see his efforts crowned with success. 

We owe it to Biot that aerolites are no longer treated as chimeras. 
Until 1803 it was not believed that stones really fell from the heavens ; 
on the occasion of a Ml of aerolites which took place April 26th of that 
year at L'Aigle (department of Ome^ Normandie^ he established the fact 
and showed that the stones must have come from a source beyond the 
earth. In 1809 he was appointed Professor of Physical Astronomy in 
the Faculty of Sciences at Paris, with which he remained associated as 
honorary professor until his death. It was while he occupied this chair 
that he reddited his 2Vait4 jBUmeiUaire tPAttrmonue Pkysique^^ com- 
posed in 1805, and of which the third edition appeared in 1850 in six 
volumes. This together with the Traite d* OeomHrie Analytique, 1802; 
the Physiqvs jSxperimentale, 1806, 4 volumes, and his Frhit de JPhys* 
iqti€y 1817, 2 volumes, are his most elaborate works. 

Biot was not only a great geometer and a distinguished physicist, he 
was also a profound scholar t£d a writer of the first order. He belonged 
to three of the Classes of the Institute^ vis., the French Academy, the 
Academy of Inscriptions and Belles Lettres, and the Acadenny of Scien- 
ces, a distinction enjoyed by none other. Among his varied labors he 
made numerous researches in Chinese and Egyptian astronomy, and he 
inspired his son Edward Biot, who died ten years since, with a taste for 
the same studies. 

The last work of M. Biot is entitled ^Histoire de VAstronomie Chinois^ 
which he communicated orally to the Academy in November last. Biot 
never sought any political position ; his sole civic function was limited to 
being Mayor of the small village of Nointel ^in the department of the 
OiseJ where be owned a country seat All his time was consecrated to 
Ail Joqb. Sol— flwxnm Sons, Vol. XUiV, Ho^ lOa-^m, IMBL 
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literature and science. He was veiy kindly disposed towards younj; men, 
MpeoiaUy to those physicists and diemisls who labored in bis own nyorito 

studies. For such as these he ventured all, and zealously protected them* 
It is well known how much abuse this kindness called forth, so that some 
physicists and chemists who had a sense of their own dignity, for a long 
time refrained from publishing their researches upon rotary polarization 
applied to the detection of chemical substances, for fear of being regarded 
as devoted to the soieiioe only for the purpose of securiDg the fiiror and 
patronage of a poweiAil man. Snoh cases were not, however, rerj naaMr> 
ous ; for greater was the number of these professions whom Biot patron- 
\zed and who justly deserved this favor, of whom the illustrious acousti- 
cian, Savart, may serve as an example. We have previously noticed (this 
Jour. [2], xvii, p. 204^ his benevolence to the chemist Laurent.* 

Mtore Geofroy St. Siiairt : The fonnder of the SodM Zoohpiqui 
tPAceHmaMUm^ Ae.— The eminent Zoologist who has rendered such 

Seat service to science died on the morning of the 10th of November 
}t. He was the sou of Etienne Geoflfroy St. llilaire. Among his ances- 
tors were two chemists known in history as the two GeofFroys who made 
their mark upon the scitince of their age. The example and instruo* 
tlon of his &ther early inspired Lndore Oeoffioy St. Hiudre with a tasta 
for the natural sctenoes, to the study of which he devoted himself with 
an ardor which was crowned with precocious success. He wds bom in 
1805 and in 1826 he presented to the Academy of Sciences a memoir upon 
mammifers. He was only twenty-seven when he was elected to the place 
vacated by Latrielle as member of the Academy of Sciences of which his 
fother Etienne Gleoffroy was presidenL Some time later he was ap- 
pointed Profenor of 7x>ology in the Faenlty of Science atBordeanz, after- 
wards he became Professor of Zoology at the Mnsenm, Director of the 
Menagerie which had been established by his father, and at length 
Professor of Zoology in the Faculty of Sciences at Paris. Doubtless ho 
was much indebted to the patronage and reputation of his father, yet ho 
made mat and soccesafol efforts to sustain the honor of his name and 
to justirjr his rapid advancement as an instructor in the University. As 
a zoologist he devoted himself first of all to extending and developing 
the great ideas put forth by his father. He was also engaged in making 
practical applications of zoology by multiplying the species of animals 
useful to man for food, clothing, and labor. It was this purpose which 
led him to found the **j8bet^ Zooloffique d^JeeHmataiicn^ which has 
alreadj proved so useful and which extends its influence not only in 
France but throughout Europe and even to all parts of the world as haa 
been often mentioned in my former correspondence. 

In 1836 he delivered at the Museum, a course of ^ Lemons de Teron 
iologie^ which were reported and published in one volume octavo by 
Victor Meunier, a young man of gr^i promise whom Etienne Geoffroy 
had taken into close friendship. The same year ho delivered a course of 
Lepons cU Mammologie" which were reported by Paul Gervais. His 
'* iM^ont d$ ZoologU GeniraU " were publuhed in 1846, He also pub- 

* We have received an advance copy of an able and diaGriminBtuig notice of Biot, 
from th« learned Secretary of the American Acadamy of Sdsnocs at Boston, fat 
whicfa we have afti tpaoe in this number.— £o«. 
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lished from 18S2 to 1836 "Traiti de Teraiologie*^ 8 vols, in 8vo, with 
pUtei — "JSBaai de Zoologie GSnerale ou Memmres iur le Zoologie Gen- 
Srak VJxIknpologU H PMkioire d$ la Seknee, m Bva, 1840."— JEKf^ 
lom Naturelle des In$§ett U des Mollusques," 1841. 2 rols. 12mo, with 
figures. — " Fie, Travaux, et Doctrine Scientijique^ d'Mienne Qtoffroy 8U 
Hilaire^'' 184*7, in 8vo. — " Catalogue Metkodique du Museum d'Ristoire 
Naturelle" 1851, in 8vo. — -^^Domestication et Naturalization des Am- 
maux Utiles^'' 1864. — Mistoire Naturelle OenSrale des Megnee Organ- 
iqut, Prmeipalmmt ^ FMommtJ* 18M-186Y. 6?Dlt.in870. 6«ald6t 
these works there are many memoirs scattered through the Comptet 
Bendus, the Annates des Scieneet JfatUfMt, the MfUbOn d§ la SoeUU 
Zoohgique d* Afxlimatation, &c. 

From this it is easy to see that Isidore Geoffroy St. Hilaire deserves 
an honorable place in the annals of science, although his services are less 
ftppredtted beeaine they have not eanalled those of his fiither. But 
fiom what we hate enumeistad it is evident that he had sufficient knoiH^ 
edge, enterprise and zeal to make his way for himself. It was obvioiis 
to all who met him that fortune had loaded Isidore Geoffroy with favoii 
without drying up his sympathies or rendering him egotistical. lie sym- 
pathized with all sufferers and interested himself especially for those men 
of adeaoe whom fbrtone little livoted nor did he wait for the lieh or 
powerful to patronise them before he became interssted for them. 

In 1854 he was president of the Academy of Sciences, before which 
time he had no acquaintance with the chemist Laurent whom he knew 
only by reputation. It was sufficient for him to learn the precarious 
situation of the widow and children of the chemist to induce him to go 
at onee to Madame Lanrent and place at her disposal all the inflnenoe of 
his name and position as president of the Academy of Sciences. We can 
say of him as we said of Biot, that he was a member of the principal 
learned societies of the world. 

Acclimation, — We cannot better conclude the obituary of Isidore Geof- 
■ firoy St. Hilaire than by noticing the one great work of his life, the 
** SoeUU Zcologtque d^AocUmaittUion^ the success of which is becoming 
more and more remarkable, thanks on the one hand to its oiganisation 
and on the other to the zeal and the talents of the men who composed it, 
and who, like Messrs. Richard (of Cantal)* and Guerin Meneville, devoted 
themselves to natural history from the love of it, having made great 
progress in such studies long before the establishment of the Society of 
AodimatatioiL 

JHttoH nf iSri2ihwrfiit.---Cohieident with the formation of this Society 
in 1864, was the appearance of a scourge which has several times 
threatened to destroy one of the great industries of France, the silk cul- 
ture, which alone yields 300,000,000 franca per annum. The silk man- 
u&ctured in France is not all produced in the country. The silkworm 
Cttdinarily prodnces about 160,000,000 fiaacs of raw silk besides which 
we import about 60,000,000 francs value more. This silk after being 
manufactured at Lyons, Nismes, St Etienne, &c, acquires a value of more 
than 310,000,000 of francs. The disease of the silkworm becomes there- 
fore to these manufacturing centres a perfect scourge; hence from its very 

• Thk Joiinua,[2], zzviii, p. 4S1. 
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origin the Society of Acclimation has undertaken to examine the cause of 
this disease among the silkworms. In this investi^itioii Hie Soeiely hat 
been ably seoonded by IL Chieriii Mdneyille who hM made these insects % 

special study. Not only ha?e they made a thorough study of the Muscat' 
dine and other diseases of the silkworm, but they sought also to acclimate 
other silkworms, particularly the species which feeds upon other leaves 
than those of the mulberry. The following resume of those experiments 
we find reported in the Bulletin of the Sodefy. From theae ntearelMi 
it appeals that the diieaae of the silkwonn ia erased principally by Mf 
disease of the mnlbeny trees, on the leaves of which the silkworm is nd. 
This disease can be cured by placing the infected egg;8 for some time in a 
box containing a little spirits of turpentine. But this treatment does not 
prevent the reappearance of the disease upon the worms when they are 
fed upon the leayes of diseased mulberry trees." 

In referenoe to the introdaetion of new ^[Mies of dlkwonns, we bavtt 
mentioned in previous correspondence the Boudtffx cynthia^ a silkworm 
which feeds upon the Ailanthus glandulosa. More than two thousand 
amateurs are tliis year engaged in efforts to rear this worm which feeds 
freely upon the Ailanthus trees ; these experiments have not all resulted 
aatinactorily, the insect-eating birds have made a war of eKtermiiiatioii 
upon the Bomlbfz cya tt i o. Keveitfaelflia the desrea of suooeas is ao grsaft 
that, according to M. 6u6rin, it is now praetioahie to cany on with aoma 
success Experiments on a large scale. 

But the principal difficulty connected with this manufacture arises from 
the difficulty of separating [reeling] the silk from cocoons of the Bombya 
cjfntJua, This dmeulty has at length beoi overoome If two diibient 
methods, eao of whioh was disooveM by Madame YenuMe of CknneiUan, 
the other by Dr. Forgemol. 

The culture of the silkworm which feeds upon the Ricinus (Castor Oil 
Bean) ought to be abaudoned in France on account of the climate. This 
industry dourishea only in warm countries where the Ricinus does not 
fire^ an winter; after experiments tried upon an extended soaia the onl* 
tors of this silkworm baa proved sDossiifiil in theOanary Idands. 

While experiments are continued upon a mixed breed between the 
silkworm of the Ricinus and that which feeds upon the Ailanthus, on the 
other hand, experiments are in progress wilh the silkworm which feeds 
upon the oak, also upon the JBombyx hettperus in an experiment at Cayenne 
Where Hichles sought to introduoa the culture of slue. 

This Bomhyx does not sueoeed in France because it hatdiea at a season 
of the year when all vegetation i« arrested. The plant upon which this 
silkworm feeds in the natural state, bears the name of cafe dtable. Mi- 
chlez discovered that the Ailanthus suited it still better, and that it devel- 
oped itself perfectly upon this tree. In a package of silkworm egffs sent 
to the 8ooie^ of Acclimation by the Fkench Ooosnl in Japan, 7fiL Da« 
ohesae de BeUeeonit) GnArin Meneville found a new kind of silkworm* 
This species, known in Japan under the name of fama-mai, feeds upon 
ihe oak. The silk whidi it produces is of a very beautiful quality. It is 
more solid and more beautiful than that of other spedesof silkworm 
which feed upoB the oak. 
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Astronomy. — Reconstruction of the Bureau of Longitude. — For a long 
time tliere has existed among astronomers in Paris a strife quite unworthy 
of the sdenoe, in which personal riTalries are much more promineDt than 
the progress of astronomy which has gained nothing by the unhappy 
scenes of which the Academy of Sciences has been for a long time the 
theatre, and which have been of no benefit even to those who have sys- 
tematically undertaken to disparage all the scientific labors of the most 
able astronomer among them, the Director of the Observatory. The work 
«f the Bnraau of Looffitade haying siiffiBred rery much hj th«ee tntemat 
dlawnmonS) this body has been reconstmeted, retaining all who have here- 
tofore been members, and adding some new names from among the 
contestants. The class of assistant members is suppressed and all the 
members are made equals. The Bureau as now constituted comprises 

3 Members of the Academy of Sciences, viz : — Liouville, Le Verrier 
and Delannay, 

5 Astronomers, vii : — ^Mcnrk Ifathien, Laugier, Tvon de Yillaioeaiif 

Faye and Foucault. 

3 Members from the Navy, vis : — ^Admirals Mathien, Deloffre, and 
Nn. . . • • 

1 Member belonging to the War Department, Marcshal YMUant* 

1 Geographer, (Lionel Peyti6, with the rank of Major. 

3 Artists, Menrs. Br^guet, Lerebours and Brunner. 

It has been organized by the appointment of^ for President, BlarMial 
Vaillant ; Vice-President, Admiral DelofFre : Secretary, Villarceau. 

New Observatories. — The Observatory at Paris is about to establish a 
branch in the south of France, in order to have the advantage of a purer 
akj than that on the bordera of the Sdne. The ne eo a eity of this waa 
more than ever realized in the recent efforts made to recognize the Satel- 
lite of Sirius lately discovered by Mr. Clark. It was only after repeated 
efforts and with a sky for a few moments unusally pure that M. Chacomac 
was able to verify the discovery of Mr, Clark. Since then clouds have 
rendered it impossible to see the companion of Sirius again at Paris. 

Astronomers appear to he more than ever engaged in searching ibr % 
pare sky. M. Bnlard, the Direetor of the Observatory of A^^ien has 
found a sky of remarkable transparency in the oasis of Laghouat which 
is situated exactly in the meridian of Paris. They will not fail to found 
an observatory in that beautiful country when it becomes more accessible. 
Already Eussia has taken a similar step by establishing an observatory 
OD Mount Ararat 

International College. — ^For aome time there has been a project con- 
sidered which will be laid open for concours through the medium of the 
Universal Exposition of London. It relates to the establisment of an 
International College to be organized simultaneously at Paris, Oxford, 
Munich, and Rome or Florence. 

The principal of thia imlmie College la to eatabHah in the lbwooinitri«i 
an identical course of study to be conducted simultaneondy in four 
different languagea ao that the students may at any time change! their 
residence and language without any modification of the method or course 
of study. The initiative of this measure has been taken by M. Barbier, a 
manufacturer of Clermont^ferrand. In order that^this question may 
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tlMoooiid«ratioBw1uQhH mentis H.6«l»€r]iM it open Ibr 
eoiMoifr# accompanied with the sum of 5,000 francs. A commiarios * 

chosen by the Jury of the Exposition of 1862 will give its ad?ice upon 
the classification in the order of their merits of the memoini whioh may 
be presented upon the subject by different competitors. 

These memoirs written or translated into French are to be delivered 
before die dlst of May 1862 at Paris at the Palaoe of Lidnstry, or at 
London at the hotel of the Imperial Commission. The authors of the 
four memoirs classed in the fi»t rank will receive priaea of 2000, 1600^ 
1000, and 600 francs respectively. 

This concours has created some sensation and it is hoped that it will be 
followed by useful results. It should be remembered that in 1855 the 
projeot of an international college engaged the attention of Fortonl the 
ifinistor of Public Lutraction whoae sadden death in 1866 delayed the 
progress of the enterprise. His attention had been directed to this sub- 
ject by Eugene Rendu, the Inspector General of the University. A com- 
plete programme of studies was proposed for this project which has for a 
considerable time been executed though imperfectly in several countries, 
litts there is at Paria an Egyptian achool supported by the Viceroy of 
E^ypt which receivea only E^pUans, at Athena a BVench School support* 
edby the French gOTCmment where only young French literati are re- 
ceived, &c Thus we see that the idea iiendu and Bar bier existed 
previously although only in the germ. 

Manufacture of Aluminium, — We have repeatedly mentioned to our 
vmdBis the progreaa of the mann&oture of Aluminium since 8t Claire 
Deville diseoveiSd the method of obtaining it on a oommeroial scales 
They have le&med to forge aluminium, to file, roll, punch and to ei^prave 
it with any design the workman may select The method of drawmg it 
into fine wire has remained hitherto an unsolved problem, though not for 
the want of diligent efforts to accomplish it. The superintendents of the 
tW0 maBufodoriea of alumlninm ingots, comprehending the importance 
of being able to draw this metal into fine wire have made great sacrifices 
to resolve the problem. They have applied to the manufacturers of gold 
wire both at Paris and at Lyons, but all their efforts have failed. The 
aluminium has so little density that its texture is at once broken up and 
it becomes as friable as elass, so that it leaves upon the draw-plate the 
auMifieial mdeeuka whaA are In contact with the instrument 

?rhe problem of drawing aluminium into wire haa however juet been 
resolved by M. Garapon, an artkan of Paris who now conducts the 
operation in a truly workmanlike manner. He furnishes the aluminium 
wire at from 60 to 100 per cent cheaper than silver wire of the same 
length. The price of aluminium is always about 200 francs per kilogram. 
For the purpose of drawing it into wire they commence with rc^ of 
aluminium of one metre in length and 12 millemetres diameter, thcM the 
inventor easily reduces to wires of the siie pf a hair and many hundred 
kilometres in length. These products appear in the London Exposition, 
where are seen articles of lace work, such as epaulettes, embroideries, 
textile fabrics, entire head-dresses, with mounting and ornaments con- 
atmcted entirely of aluminium. These articles are remarkable for their 
lightneesi and they show that a novel manufacture has beeo created by tha 
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new process of drawing alumhifaim into very fine wiret For th* dtttik 
we mnst awidt the reselti of tlie Lo&don SqMMitioii. 

Culture of CotUm, — ^The planting of cotton In the diffemt French and 
English colonies has made considerable progress ; it would succeed still 
better in France if the French were accustomed to act for themselves, 
without the aid of the government The culture of cotton in Algeria in 
the Ficinitj of Mortaganau has recdred a great impetus from the eatab- 
Ikhment of aa English oompany in that country ao Ikvofahle to the 
growth of cotton. Other experiments have been made in Senegal hy 
both the French and the English. In India already a million kilograms 
of this textile material have been collected, and the present year the pro- 
duct will be doubled. At the present time an effort is in progress U> 
take advantage of the favorable climate and soil of Franeh Guyana to 
introdooe the ooltnre of eottoo on a grand aealOi Tbm plant waa catA' 
Tated.there a long thne since, but the enltnie having heen hadly man- 
aged it was for a time abandoned. 

The question has arisen of reopening the culture in that region. Two 
reasons principally determine the resumption ; first cotton succeeds there 
lemarkably well and it is of excellent quality, secondly there are found 
therei what ia wanting in other cHmateBi plen^ of laborers. Besides the 
small proprietoiB who live there, and who aak for nothing more than 
some lucrative culture, there is the penitentiary occupied by 10,000 or 
12,000 convicts who are already accustomed to toil, and who hare re- 
cently performed well the work of clearing the land. 

On all sides then there ia an effort to provide a^nst the crisis which 
more and more menaces the mannfiustm« of textile fiibriok With the 
cotton which Egypt alreacfy produces, and which she will be more and 
more interested to produce, especially in the vicinity of the Isthmus of 
Suez, with that which is obtained in India and Algeria, with the plant- 
ations which are made or increased in Senegal, Soudan and Cambodia, 
and lastly in Guyana, European industry hopes to free itself completely 
from the tribute wldch it naa hitherto paid to tiia United Slatea lor 
cotton. 

Scientific News, — We here place on record certain scientific facta of 
some importance which have recently transpired. Among these are (1) 
The discovery by M. Lam6 of the existence of a thrid and non-luminous 
ray ui double refracting media. (2) The production by Berthelot of the 
hydrocaihon C^H, (acetyline) by synthesis, by making a ourrent of hy- 
drogen pass over charcoal rendered incandescent by the electric current. 
(3) The transformation of aldehyd into alcohol effected by Wurtz by 
means of amalgam of sodium. (4) The magnificent researches of Hof- 
mann upon the derivatives of aniline, those beautiful colors which have 
for tome years produced such a sensation in industry which no one has 
yet been able to obtain in a state of purity, and which Hoffmann has 
reduced to two types, rosaline and leucaniline, which bear to each other the 
same relation as white indigo and blue indigo. (5) The treatment and 
cure of obstinate ulcers by ^solid) carbonic acid which is the most powerful 
cicatrizing agent known. (6) The construction of a telescope with a silver 
minor of 80 centimetres (-"31^ inches) diameter and with a focal length 
of 4*6 metres (-^IVf feet) by Foacsnlt (7) A new system of raOways 
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Srstem there are neither wheels nor axles; the oarris^ are true sledgee 
iding upon hollow runners moving upon rails sumciently large. The 
runners contain water under pressure, which is designed to raise them, and 
by seeking to escape from all parts to prevent all friction of metal upon 
metal. Girard makes his experiments at the expense of the Emperor of 
the French. Tim railway system moves upon a road 40 metres in length, 
and for one on this scale the reralts aie already veiy latiafiMtoiy. 
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I^Bi, also the combination that these iodids or the corresponding bromids give with 
alkaline chlorids, bromids or iodldt; he describes a |;reK'DiiiBMr of new oombiosp 
tions, distributed in isomorphous groups ; the more mteresting are those contsildqg 
at once both bismuth and antimony replacing each other isomorpbicaUj. 

L. FiffuUr^I?Amtt9 BolmHJSque IndtnjritRt,' Mk year, IMS. Btwj ideii- 
tific movement which has taken place during the year 1861, is related in this little 
work which is devoted priocipalW to the practical application of scientific lacts. 
Hie woric bin its sbcih yesr snd la sneeess n already aasnred. 

Zeller. — " Ayinee Histori^ut!' Ti. — This periodical takes the place in reference to 
Ustory that the Ann6e Scientifique holds in reference to the applied sciences. It 
is an annua] review of the questions and political events ot flie principal states of 
the whole world. Its author, M. Zeller, is the Professor of History at the Normal 
School of Paris and finds himself by position as well as from prefersDoe profoundly 
versed in those subjects which he treats in this review. 

Pietra Santa.—" Chrtnins de Fer et Sante Publigue." 1861. 12rao. This work 
devoted chiefly to the hygiene of travellers by railways and also that of employees 
(upon railways) draws thu cunclusiou that: — Railroads exercke a happy influence 
upon health. He examinee car^Uy all that relates to this question; for example 
the DaltoniBm or Pseudochromotopsy (color-blindness), an af^ction which is atten- 
ded with danger when it is a railway employee who is affected. The work closes 
with extensive bibliography of all wmA has been published upon the subjeet 

Jtde$ Simon. — L'Ouvriere, in 12mo, 4th edition. 1862. This work of high moral 
and social position, is principally devoted to the different Questions relatiiu; to op- 
eratives in modem workahops, especially those rituated in Frsnce. Its aQtfior,'<me 
of the most independent and celebrated of living philosophers, has recorded in this 
little wcjrk the results of observations continued for many years in different maoo- 
Iketuring centresm Fraaee. Tbers is not a wsmrikfitoriag town which he fass asl 
visited with care, as well as the /^^ehm^i^^■ Aagftwii^HftiM fwrtsWUnhmi to inproTS the 
condition of the laboring people. 

IL Jidss Gbnoa gives the preference to the dtj manufacfearers of Hotboaa^ organ- 
ized under tfas dinetimk of the hidnstrial Socielj of thh importsot mannflwfeiirii^ 
town. 

Coumet. — TVaite de F Enchainement de* Indie* dan* lee Sciences et dans rilisfoitt, 
2 vols.8vo. 1861. See this Jour., xxzi, 111. 

Charles Roaer Bacon: Sa Vie; ses Ouvrages des DoctWUt, tPAprit dee Textet 
Iniditt. 1 vol 8vo. 1861. See this Jour, xxxiii, 110. 

QiMtrefage*. UnUi dsVEepkce Htmudne. 1vol. 12mo. 1861.— This WOlk is a 
resnm6 of the lectures delivered by the author as Professor of Anthropology at the 
Museum of Paris. He has given an afiSnnative answer to this question, recently 
contested in view of the latest geologiesl diaeofVsrieB; ' (See correspondeooe in this 
Journal, [2], xxix, p. 269.) 

Lecoq.'—La Vie dee Fleur*. 1 vol 1 2mo. 1861.— We have frequently mentioned 
the TatasUe labon of Lsooq ths VstonMst, rrofessor of Kstorsl HMory to the 
ViMdtyef Sdsncssof Gbnnonl^andaOoneqpondsatof t^ This new 
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work is eepeoiallj designed for tb* u«e of the maasM. The r^^tion of the entire 
globe is passed in review and considered in ite relatione both to men and ammalak 

an easy task for Mr. Lecoq since he is at once a botanist, phypiolo^'^ist and geologist, 
and be is the one who has made knoivn to the acientifie world the central plateau 
of Pranee, includhiff the mountains of AuTergne. 

Pauf Mareojf.— Seine* et Paynagea darut let Andis. — Eight years sojourn in the 
Cordilleras of the Andes has ennbled Mr. Marcoy to study the manners of Uie in- 
habitants of those elevated regions. Ue vistited the principal mountains and waa 
the first to attempt the ascent of the UrMayhua. This daring traTeUef has pub- 
lished hia adrenturee and obBerratiooB in a atjrle at ooce pictoureeqne and eoker- 
toiniog. 

Chez H. BOSSANGE, Dbrarie Qnai Voltaire k PAua. 

A. Deleeee.—^Etudet titr U AfeiamoTphitme det Bochea. Lart^e Quarto. 1861.«» 
This work contains the important researches which we have formerly roported and 
which have been honorably noticed by the Academy of Science. Mr. Delesse 
baa treated principally upon general or normal metHmurphiiiim. Considering the 
eonclition in whidt oonibtiatibles ar«> nmuwed, «• well aa eafcareous meka, aand- 
stonea and clays, the author has etudied their successive metamorphism^!. Tliey 
have for their extreme limit the anthracite or the graphite, the tehite marbU, the 

Srts, the ndea-tdiiwt, and the fimee. In the aame manner he lias investigated 
metamorphisms of the motalliferous rocks, especially those- wliich are more 
eemroon in nature. The ores of iron, co|>per, and cine are successively examined. 
TWtthyte, basalt, and Ibe rerent Tolcnftie rocha ought equally to undergo meta- 
morphisms analogous to the preceding, and lb; PcUwae tlttoka that theee art 
transformed into granite and into diorite. 

V, Meunier.-^De POrfivrerie Electro- Chemiqxie ; Hifitoire et Description. 1 ToL 
ISmo. 1861. — It is very generally admitted that electro-chemieal |^ing Tvas in« 
Tented by de Ruolz, and in France especially this name has become proverbial. 

Mr. Victor Meunier attempts to den)OQstrate the contrary, and he bring<« some 
veiy strong evidenee to aupport bis views. According to his view the real inventor 
or the inventors were first Bri^natelli and afterwards Elkington. M. de Ruolz 
has merely come after them and has not even perfected the processes ; such is the 
oonduaion of the book. It is necessary to refer to the booK for the document*. 
Our readers know that Meunier is one of the most eminent popular aiithors in 
Prance* Hia book is b«iiig extensively read and it produces a great aenaation. aa 
iroold bt anticipated (irom bia attempt to omtbcov Ibe honor «f a mam wbUk 
faaa already btOMiw popular. 



SCIENTIFIC INTELLIGENCE^ 

I. PHYSICS AKD CHEMISTRY. 

pHTfllON. 

1. On ike Spectrum aforded by solution of Nitrate of Didt/mium, 
(From a letter of Professor 0. N. Rood to Dr. Wolcott Gibbs.) — You 
will remember calling ray attention to tbe curious fact, that Gladstone had 
discovered two dark lines id tbe spectrum furnished by light transmitted 
ihroagh dilute eolations of the nitrate of didynritmi. 

I have lately repeated tbe experiment with tbe wmple of this snb- 
stancd you kindly plficed at my disposal, using quite stronf^ solutions of 
considerable thickness ; below is a sketch of the results obtained, which 
may prove of interest to you. 

WoeQ the light of a lamp or sunlight is transmitted through a tobe 12 
inehes id length, containing a strong solution of the salt in question, and 
afterwards analysed by the spectroscope of Bunsen and Ktrcbhof, the 
tpectrum is seen crossed by twelvo distinct lines or bands, some being 
Am. Joub. Sol— Seooxs Snmn, Vol. XXXIV, Na 10Q.~Jux.t, IMS. 
17 
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▼ery broad, while others are quite fine and require a priftm of high dis- 
persive power to effect their resolution. 

Annexed is a drawing obtMoed bj micrometrical measurements, show- 
ing their position aa oompand wilh ioiim of the ilied liBea in the aoUff 
qMotmrn. 




D, or the Bodinm line is jnst cut off by one of these broad band?, and 
from this results the singular circumstance that the sodium flame be- 
comes invisible wlieu merely viewed through a foot of the solution, 
though white objects examined in the same maimer appear but slight)/ 
altered in tint This, I think, it the only ease we know of where the 
orange ray ii out off a nearly oolorleas medium. 

Veiy eincerely, O.N. Boon. 

Troy, May 2l8t, 1862. 

2. Effect of powdered Ice in water hoiUng in Olass Vessels ; by Prof. | 
P. A. CiiADBOURNE, of Bowdoin College. — The common experiment of 

pouring irou filings into water slowly boiling in smooth glass vessels to 
inerease the ebnlntion can be instrnctirely varied by suMtituting pow- 
dered ice or granular snow for the iron filings. Snow that has thawed 
partially and then frozen so as to become li;ird and granular is the best, 
but powdered ice will answer if kept so cold by freezincr mixture as to be 
perfectly dry. If a spoonful of this ice or snow bo thrown into a smooth 
fiask nearly filled with water slowly boiling, intense ebullition at once 
takes place, a portion of the water being thrown out of the flask. Tha 
particles of ice thus act like partidea of iron or sand, before they ha?a 
time to melt and set, free the steam. 

3. Galvanic Expcr 'nuent. — It is well known tliat tlic directions for repeat- 
ing this experiment are, that one metal shall touch the nerve of the frog, % 
the other metal the miucU, If instead of this arrangement the nerve be ' 
disMCted out from the thigh of the frog and the current passed through 

the fMfM oUmB the movement of the leg will be equally great In 
passing a current directly through one section of the nerve will prorluce 
contraction, one end of the nerve may be separated and wound like a 
thread around one wire, then by touching any portion of the nerve thus 
separated so as to pass a current through it, contractions will be produced. 
By tonchiDg one wire to the muscle aa generally directed we nave the 
oontractiona of course, because the moist muscle acts as a conductor ; but 
from these experiments it would seem that the effect is produced only lny 
the passage the cturrent through a portion of the nerve, 

Obxmistrt. I 

4. On the Oxyd of Ethylene. — Wurtz has obtained a remarkable 
compound of branine with oi^d of ethylene hy misiDg the two tabetuioea 
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in a sealed tube and allowing the mass to stand over nigbt in a cooHnjf 
mixture. Ruby-red prisms are formed which melt at C5** C. and boil at 
96*0. They are insoluble in water, but soluble in alcohol and ether and 
Ba?e ft peaetrfttiog tmell. Warts assigns to thn body tbe fimnnlft 

Treated with metallic mercury these crystals yield bromid of mercury 
and a colorlesss liquid which has a faint but agreeable smell, solidifies 
ftfier fusioa at 4-9'' C. and boils at 1 02** C. TU formula of this liquid ia 

and the author considers it as the ether of diethylene alcohol ; ita deri- 
Tfttion from this last may be represented by the equation 

8:||0.-.H0=0iH.O,J 

Dyoxyetbykoe is soluble in all proportions ia water, aleohol and ether, 

and combines with difficulty with anhydrous acetic acid. 

When an aqueous solution of oxyd of ethylene is treated with an amal- 
gam of sodium ordinary alcohol is formed, the equation being 

Equal volumes of vapor of oxyd of ethylene and chlorhydric acid unite 
instantaneously and form ehlorbydrate of oxyd of ethylene or glycol- 
monochlorbydrin. — CompUs JKmatw, liv, 277. w. o. 

6. On new modes of forming certain hydrocarbons. — ^Wurtz has studied 
the action of zinc-ethyl upon iodid of allyl, and has obtained in this 
manner hydruret of amyl, amylene, allylene and ethylene. The forma- 
tion of amyleue may be represented by the equation 

The other substances are produced by the reaction indicated by the 
equation 

(c.n,),zn,+2C.nj=ZD,i,+c„H,,+c,H.+c.H, 

Other hydrocarbons with a higher boiling poi6t are also formed : one 

of these appears to be dyamylene, CgoH^ao' — Comptes Bendua^ Yiv, 387. 

6. On Hyperchloric Acid. — Roscoe has carefully studied the hydrates 
and principal salts of liyporcliloric acid. The acid may be advantageously 
obtained by decomposing chlorate of potash with fluosilicic acid, distilling 
the chloric acid and puri^ing the distillate by means of the hyperchlorates 
of silver and of barinm. Pore conoentrated solution of hypereblorie add 
Is a colorless heavy oily liquid which strongly resembles concentrated sul- 
phuric acid. When this acid is distilled with four times its volume of 
concentrated sulphuric acid, a decomposition takes place at 110** C, dense 
white vapors pass off while a yellow insoluble liquid condenses : at 200* 
C. oily drops pass over and condense to a crystalline man. The liquid is 
hypereblorie acid 010, H; the crystals are the hydrate discovered by 
Serullas CIOgH-l-QHO. Pure hypereblorie acid, OlOgH, is a colorless 
liquid of density 1782 at 15° C. : its vapor is transparent and colorless but 
it forms thick white fumes in the air by attracting water. When dropped 
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into water the acid produces a hissing noise and the mixture is strongly 
heated. A drop of the acid allowed to fall un paper, wood, (Sec, produces 
explosioD : on charcoal the drop explodes almost as violently as dilorid of 
nitrogen. The acid miies quietly with alcohol, with erolatioo of h«at» 
and fonnation of ether; once however a violent explosion was prodnoed* 
With ether the acid uniformly explodes violently and the author suggesta 
that possibly the hy perchloric ether of Hare and Boye is formed. Hy- 
perdtloric acid produces upon the skin a painful wound wiiich only heals 
after some months. The acid is decomposed by distillation, hyperchlorie 
acid gas and an explosive liquid having the color of * bromine being 
formed. Hyperehloric acid is spontaneously decomposed on keeping, even 
in the dark, gradually becoming darker colored and finally exploding sud- 
denly. The hydrate of Serullas ciystallizes in long needles whieli give off 
dense white vapors in the air and deliquesce rapidly. Their fusing point 
is 50' C. Their action on organic suUtances is less violent than that of 
the pure acid but they ignite paper and wood. The concentrated 
aqueous solution of hyperehloric acid contains from 11-12 per cent of 
ClOgU and boils at 203* C. The author describes the hy perch lorates of 
aminonium, copper-ammonium, protoxyd of iron, suboxyd of mercury and 
lead. — Ann. der Chemie und F/iarmacie^ cxxi, 346. w. o. 

7. On hyponitrie add, — MSllbr has studied the action of chlorbydria 
aoid upon hyponitrie acid obtained by the diatillation of nitrate of lead» 
Crystallized hyponitrie acid, NO^, was found to melt at 11** 5-12® C, 
it absorbs chlorhydric acid readily at -»-22° C, and gives a yellowish-red 
liquid which toward the end of the operation gives off chlorine. By 
repeated and careful distillations two liquids were obtained, the boiling 
points of which were respectively - 6° C. and nearly constant. 

Of these the more volatile proved to be Gay Lunac'e compound NO^CIt 
Uie other had the formula NO4CI The density of this liquid was found 
to be rS? at 14° C. ; its vapor density was 2 63 by observation, 2*8 by 
calculation. The compound NO^Cl is instantly decomposed by water 
yielding chiorl^ydric and nitric acids accordmg to the equatiou 

Aa anihor augfests Uuit the molecule j- may lenre to introdiiaa 

(NO^) into orgaoic compounds. Pentaehlorid of pbospboma acta vto- 
Imtly upon hyponitrie acid* the reaction being ezprened by the equatioii 

K04+PCl,5=N0aCI+P0,CI,+Cl 
The vapor^ensity of hyponitrie acid was found to be 2 70 at 28' C. and 
1*84 at 79' C. ; the formula NO^ requires 1-69 ; the formula N^Og 
te^uirea d*l7. MflLugB considers it desirable to write the formula of the 

liquid add 1 0„ or | 0^ ^]jjeh in corresponds with 

Benelieus's view that the acid is a compound of nitric and nitrous acids. 
Pure fluid hyponitrie acid acts upon metals in such a manner that a 
nitrate is formed while dentozyd of nitrogen is set free, this eombinea 

with NO4 to form nitrous acid : the reaction is j> 0^4"^^ 
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02-f"^^2* action of hyponitric acid upon nieUllic oxyds yields a 

nitrate and nitrous acid. Tlie action of hyponitric acid upon suiphurio 
acid baa been studied by WoltiieD. la repeating the experiments of this 
lllUI«r obUiQfd tbe Mune oiyttelHne coropQund and the Mima 
l»fintila, SOaHO-l-SOgNOA*.— Jjm. dtr Chmk mud Pharm^ xlvi. 1. 

w, o. 

8. On the sulphids of the alcohol radicals. — Cakius and Ferrein have 
obtained two oxy sulphids of giycerin to which they give the names of 
glycerin-monosulphydrate and glycerin-disulphydrate. l!1ie oompounds 

in question are obtained by the action of mouochlorhydria ^^^^ 

and ^'^^ j- Qj' si> aloobollo aolation of talphid of potassium. 

Both are oily liquids, having a faint odor of raercaptan ; they are soluble 
in water and decomposed by distillation. The first compound has 

the formaU ^•j^^ 0^8,; tbe second is lepreseoted by ^'^^ | O^S^* 

Oxyd of mercury acts upon tbe dtsulpbur compound as upon mereaptan 

C H ) 

and forms a white salt hsTing the formula ^g^fj^ ^a^e* — -^^^ 

Ckemt'e und Pharm^ xlvi, 71, jr. o. 

9. On certain Ammonia-ruthenium Bases. — Clacs has discovered and 
described two conjugate bases containing ammonia and ruthenium, and 
to which he gives respectively the names of ruthenamiak and ruthen- 
hiamiak. The author conmders thcM bodies as containing the conjugate 

radicals NH3KU, and 8NH,Ru, which unite with an equivalent of oxygen 
chlorine, etc The salts cf ruthenamiak alone are described in detail ; the 

dilorid 2NUgBa01 is easily formed by boiling a solution of chlor^o- 

tbenate of ammonium RuClgtNH^Ol with ammonia, evaporating the 
orange yellow solution to dryness, and washing the dry mass to remove 
sal-ammoniac. The chlorid is a beautiful yt&w crystalline salt, having 

the formula 2NH,.RuCl-f'3HO. The sulphate of this base contains 
four, the nitrate two, and the carbonate five equivalents of water. The 
free base exists only in solution ; it has a strong alkaline reaction and its 
solution can be tasted only with the utmost caution, as it produces a very 
painful affiiction of the tongue. It precipitates* many metallic oxyds, 
and may be substituted for potash in Trommer's test for sugar. The 
author' describes only the oxyd of ruthenamiak which has the formnht 

NHyRuO-f-d HO, and is obtained when a solution of the last base is 
evaporated to dryness. This oxyd is dark yellow and crystalline; it 
appears to be still more caustic than the oxyd of ruthenbiamiak, and pro- 
duces an even more painful disease of the tongue when tasted. In the 
same memoir Claus reviews the researcheit of Deville and Debray, and 

g'lves some modifications of his own process for resolving osmiridiom and 
r the separation of the platinum metals. — Journal Jur pro kl. Chemih, 85, 
p. 189,/nM» BuU^ d$ Vacad, imjt, dt§ mmcu dt JSt, FtUrtbourg, T. iv. 

w. o. 

10. On a method of preparing Chlorinated Organic Bodies, — lluoo 
MOller finds that the replacement of hydrogen in organic bodies by 
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chlorine may be facilitated in an extraordinary degree by dissolving 
iodine in the body to be acted on, and then passing chlorine directly into 
the solution. lu this manner bencol yields tbo fluid compoandt CjjHg 
CI, C12H4CI2 and CisHgCia, cfalorhTdrio add being evolved. Btsnzoie 
meid dtiaolired in cblorutbrm is easily attacked by chlorine; bisulpbid 
of carbon, containing iodine in solution, is decomposed by chlorine at a 
gentle heat, yielding chlorid of sulphur and chlorid of carbon. Large 
quantities of chloracetic acid may be prepared in a similar manner, even 
in the dark. The author believes tbat in most cases the iodina tela 
aimply as a oondenser of oblorine, and compares the reaction with that 
of the super-chlorids of phosphorus and antimony.— MtwAr^ filir 
ChMui iMd FharmaeUf 1862, 99. w. o. 

1 1. Tfie Tannin Process ; by Prof. Edwin Emerson, Troy. — Photogra- 
phy on dry plates possesses so many advantages over the wet processes for 
outdoor work, that great attention has been given by scientific photogra- 
phers to experiments in this department with a view eltlier to devise some 
entirely new method which should not be subject to the defects attending 
the old methods, or so to improve some one of the known processes as to 
render it more easy and certain in the practical working. The vast 
amount of laborious research which has been made to this end, can only 
be appreciated by those who arefiuniliar with the practice of Photography 
in its different branchea. 

Among the dry processes, the Collodio- Albumen and the Fothergill 
have, until very recentlv, received the most attention, and in the hands of 
adepts have given excellent results. But as success in these methods 
depends greatly upon the mechanical state of the collodion, and the 
&vorable eondition of the sensitising bath, it is evident that neither of 
them can be worked with certainty by the generality of operators. 

Major C. Russell, of England, after a series of experiments extending 
through five or six years, has perfected a dry process, now known as tlu 
Tannin Process. Its advantages may be briefly summed up as follows : — 
1. It is simple. 2. It is not dependent upon the mechanical state of the 
collodion. S. A sensitizing bath in ordinary working condition is suffi* 
cient. 4. The development of the latent image is under complete control. 
5. It gives, if desired, great intensity. 6. It affords an excellent lOfM. 
V. The prepared plates, will keep well both before and after expo"^ure. 
8. The silver, in the development is thrown down in a very finely divided 
state, and it is thus more favorable for obtaining extreme sharpness. 

As might have been expected this process has excited great interest in 
the photographic world. Many experiments have been made upon it, and 
thus far the testimony has been uniformly in its favor. 'Our own obser- 
vations have extended through a year and experience corroborates fully 
the favorable estimate which has been formed of it by others. 

We give now the details of this process as worked by us : — The plate 
should be very carefully cleaned, and most be perfectly dry before coating 
with collodion ; it is coated and sensitized in ue same manner as for the 
wet process ; it is then washed thoroughly in pure water, with five or six 
changes of water; a good plan is to have a succession of baths of pure 
water into which the plate can be dipped successively without removing 
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the plate from the dipper, as recommended by my friend F. F. Thompson, 
£sqr. (see Seely^s Journal for May, 1862). After being thus washed 
witA water it is flowed with or dipped into a bath compoied of fifteen 
graint of TMoin diMolved in each ounce of pure water, tbesolntloo being 
carafttlly filtered. The plate eboald temain in thia bath four or five min* 
ntee. It is then drained, and set up on one corner, on bibulous paper, to 
dry in a dark room or box. The ordinary exposure necessary is about 
four times as long as a wet plate. Two solutions are used in the devel" 
opment — No. 1. Pvrogallic acid 72 grains to an ounce of 95 per cenfr 
aioobol. Na 2. Nitrate of silver 20 ffraina, <ntrio acid 40 graine, pare 
water one ounce. To develop — wet the plate rapidly with pure water, 
when the film is thoroughly moistened, flow the plate with water, to 
each drachm of which has been added two drops of No. 1, and one drop 
of No. 2 ; keep this developer in motion over the plate until the details 
ate well out, then add to it drop by drop of No. 2, until the required 
intensity is obteined*. Fix in hyposulphite of eoda aa nsnal. 

Experience io the use of this process teaohee — 1. That drying by arti* 
ficial heat is not necessary. 2. That the amount of acid in No. 2 may be 
judiciously varied with the length of exposure. It is better to have an 
excess of acid than too little. 3. Warming the plate in a bath of water 
heated 00° F., but using the developing solutions at the usual temperature, 
as recommended by Dr. Draper, of New York, and others, shortens the time 
of exposure necessary, so that this prooess may be worked almost as 
rapidly as the wet. 4. By the use of honey in combination with the 
Tannin, fifteen grains of each to the ounce of water as recommended by 
Mr. England, of London, great rapidity is gained. 5. A bromo-iodized 
collodion is to be preferred, and an old collodion works better in my 
hands than a new sample. 6. The silver bath should noi be neutral, but 
ought to be decidedly aoid ; this may be done by adding onedrop of uiiric 
acid for every twelve ounces of bath. 7. This process is peculiarly 
adapted to the production of glass transparencies for the Stereoscope, 
affording great beauty and richness of tone. 

n. GEOLOGT. 

1. Giohf/y of TSmiiont—We would call attention again to the Report 
on the Geology of Vermont, noticed in our last Toluroe. The work is in 

two volumes quarto, in all 990 pages, with numerous illustrations, besidea 

a colored geological map of the State, and is offered for the moderate sunt 
of five dollars. The geology of Vermont has a special mterest on account 
of the intimate connection within the borders of the State, of metamor- 
phic and fossiliforousrodcs, and in some cases the occurrence of the latter 
underneath the former, or the one passing into the other. The Tolumea 
also treat very fully of the phenomena of the drift, of the river and lain 
terraces, elevated sea-beaches, and the fossils of the post-tertiary ; also 
at length of the economical products of the state. With regard to copies 
of the work, letters should be addressed to Albert D. Eager, Proctors viile, 
Vermont 

2. Mastodon tooth in Amador (h^ (Mi/omkur^BAmmM of the masto- 
donbave been very rarely found in California. Dr. Logan of Sacramento^ 
has sent us two photogiaphio views of what appears to be the 0th upper 
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molar of Mastodon ^ganteus. This tooth was found by a miner some 
twenty feet below the surface, while digging for gold on Indian Greek, 
006 of tho tribuUniM of tbe CotumiMs River near Drytown, Amador 
ootmtj, at an elevation of about INK) (iiet above the sea. This discovety 
la interesting as showing the geographical range of the Mastodon to have 
been coextensive with the continent and not limited asaome have sup- 
posed to the eastern slope of the Rocky Mountains. 

3. New species of 3 ilurian fossils ; by E. Billings, F.G.Sm Palaeontol* 
ogist G. 8. Canada. Montreal, 6th Jane, 1862. pp. 67-168, 8vo.— Thia 
is a oootinnatioo of the papers formerly noticed (this Jonma), [2], suiii, 
136, 279) and contains descriptions of one hundred and nt new speciea 
of fossils from the Silurian rocks of Canada with remarks upon others 
previously published. The new genera proposed are (l) Licrophyccs 
for a group of fucoids ; (2) Suumakdia, a genus of minute trilobites allied 
to Agnottus; (3) Embtiiiov for a genus of trilobites allied to both 
Ampyw and Trmudnu and apparently 8tandin|f between these two 
genera ; (4) Tmuerella, oonnsting of large braohiopods with three Ion* 
gitudinal septa in each valve supporting a flat or concave plate to which 
a portion of the muscular apparatus was attached, the beak solid and the 
area transversely striated as in the genus Obolus, About ninety of the 
(qpeeies are jBgiired. 

4. T^poriHet^ifiheto^Ud WaniethaLimeticne of WUecntin. (In 
a letter from Dr. 0. Rominoa, of Ann Arbor.) — In the local description of 
the Silurian strata exposed in the neighborhood of Milwaukee, a certain 
calcareous stratum or a complex of such is called Waukeslia limestone^ 
and was considered as being the base of the thick bedded fossiliferous 
Kme roeks^ eonsidefed as synchronic with the Niagara limestones. 

A careful examination proves beyond all doubt, that the Wanlmba 
limestone is in reality the superincurobent rock, and that the Niagara 
limestone only in disseminated spots protrudes by volcanic action in dome- 
like knobs through the otherwise nearly horizontal or merely undulating 
strata of the Waukesha limestone. 

6. NoU on ike Deteriptien of LinguUt polita^-^M^e have received fha 
following statement called out by a chaige made in the paper by Mr. 
Billings, in the last volnme of this Journal, page 420w— Eos* 

Albsi^, May 12, 1862. 

I certify that on tbe ninth day of February, 1861, 1 sent to Captain 
James Anderson, at that time oif the Cuoard Steam Ship Canada, a 
box of fossils, amohpf which were some specimens of Pot^sdam Sandstone 
from Trempaleon, Wisconsin, cot)taining small Linguloid shells, {riven to 
me by Prof. James Hall, under the name Lingula polita; which name 
was written upon the labels sent with Uio specimens. 

Without bemg able to designate the precise time, I Imow of my own 
knowledge, that at a time previous to Ui6 date specified above (9th of 
February 1861), Prof. Hall had made comparisons of this small fossil, 
with the figures and descriptions of Dr. D. D. Owen ; who had dt'signated 
it as Obolus apolinusi and that its relation to Obolus and its difiereuces 
therefrom, as exhibited in figures given by Davidson, were folly disenssed 
by ProC Hall and myself. 

[Signed] B. P. Whiwduj). 
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6. Descriptions of new Lower Silurian (Primordial), Jurasstr^ Creia- 
ceotiSj and Tertiary Fossils, collected in Nebraska, hy the Exjilorincj Expe- 
dition under the command of Capt, Wm.F. Bayndds, U, S. Top. Engrs.; 
iMlA foflw remarks on the rieke/rom whkh they were (Stained ; by F. B. 
Mcu and F. V. Hatdbn. — We have reoeiyed a copy of the valuable 
memoir with the above title, from which we copy the following eections : 

OBDBBIL BBOncnr OV 1HB OBSTAGIOUS BOOBS Ol* SSBBABKA. 



Divisions and S(;bdivision6. 



\ Qray, ferrugioous aad yeliowisb MDiistooe and 

^ *a larenaceous clays, containlnr Belemnitetta bulbosa, 
"a 6 NautilutDtkayi, Ammonitea placfnta, A. lobatua, 
Scaphilea Conradi, S.Nicolletti, BuculHea gran- 
dia, Busycon Bairdi, Fu.-ius Culhertaoni, F. Nete- 
berryi, Aporrhaia Amei icana, P-t'-udo buccinum 
Nebraacenaiaf Maetra Warrena7ia, Cardiumaub 
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(jiiaAratiim, and a ftreat uumber of oUier mol- 
itiRcuiis iWits, '.ogetherwith booMof JfMafCNini* 

Miss ourienaia, 4tc. 

Dark frray and bloiah plastic elays, containing 
near the upper vwei NautUu» JMayi, Ammonitea 
placenta, BacwUeB ovatua. B. eompreaaua, Sca- 
philea nodoMU*, ihntal^m graeiU, Oraaaatella 
Evan9i,CueuU0im I M nue e naia, tnoearamua Sa* 
feHH»fLN0brMetnHa, I. Fanuxem^ Booca of Jtfn* 
a€uauru» Mi$»ouriUMia, 6lc., Jiic., «& 

Hlddle aooe mtxAf Iwma of foalta. 



Lower fossiliferoos zone, containinj? >4fnfn<intfM 

2 % complexua, Baculitea ovatua, B.comp' f i m Heli- 
^ u^coceras Mortoni, H. tortum, H. uviK-mcu! am, //. 
^ ^ coc/ilealum, Ptychoceraa Merloni, Fiinits ritiru 
lum, Aniaomyon borealia, Amauropsia puludini 
Jormis, /nt,rr; amua subUif; cis, I. tenutUneatua, 
bones of lyiosaaaurua Missourisnaia, dtc. 

Dark bed of very fine unrtuous t lay, containing 
much carbonaceous matter, with veins and seams 
of gypsum, mnsscs of sulphuret of iron and numer- 
ous small scales of fislies. Local ; filliog depres- 
sions in the bed below. 



Fox Hitls, near Mo- 
reaa River, — near 
I'Onf Lake above Port 
Pienro. Aloof baae 
Bif Hern Moootains. 
and on Nortb and 
aottthfbtloBlvera. 



Sage Creek, Chey- 
enne River and on 
White River above 
uie Mattvaiaes Terres. 

Fort Pierre nnri luit 
to Ila<l Lands, — (iu\^-u 
tlic Mifjsoiiri on ihf> 
high country to Great 
Bend. 



Great Bend of the 
Missouri, below Fori 
Pierre. 



Near By«m Hill, on 

the 



i 



CO 

5 
>sz: 



el- 



Lead-gray calcareous marl, weatberinf to a 
lowish or whitish chalkv appearaneo abovn, " 
tainiof laiye acalea and otbnr VMMtitta of flahes, 
and naueroua apeelBMoa of OMtm tongetUt at- 
^ 2 ^chedtofragmeatiof j&Meeramu*. Faasingdown 
g^j'nto light, yellowiab md whitish liraeatone, eon* 
S E juilniac great numbers of Inoeeramua problemati- 
e o I'^t paeud9-mifHlmde*, I. avicuiaidea and Oa- 
z \ trea erfnyono, flah'Ocaie^ etc 



Dark gray laminated clays, somttimes alternflt- 



In^ near the upper part with Heains and layers of 
lorfd limestone. 



a. . 

Jj^ soft gray and light-colortd limestone. Inoeeramua 
^ ^ prubl^tnaticua, J, tenuiroatralaa, I.latual I.fra' 
3 3 gilis, Oatrea congeata, Venilia Mortoni, Pholado- 
mya papyracea, Ammonitea MuUohLA. percari- 
£ g rtulus, A. veapet tinua,^ JShi^httn Warreni, S. 
g larvqformia, S. venlrleoMMf ~ 
Namaitu tUgtUft eto. 



o S 



Yellowish, reddish andoccaelonally white, sand- 
stone, with at places, alternations of vrirums col 
ored ciayn and beds and scams of impure lignite. 
Also siliciflcd wooti, and greni numbers of leaves 
of the hijfher types of dicotyledonous trees : with 
casts of Phurclla 1 Dakutenaia, ilrfnoen Sious- 
f:naia, and Cyprina arenarea. 



Blufls along the Mis- 
souri below the Great 
Bend, to the vicinity 
of Big .*>ioux Kiver; 
also below there oo 
thotopiof thobjlla. 



Extensively devel- 
ped near Fort Benton 
on the Upper Missou- 
ri ; also along the lat- 
ter, freiD ten miles 
above James River to 
Big gioax Blver, and 
■ <'>'°i>< the eaatem 
A «erm(^(innM» slopo of the Rocky 
Moontatng, as well as 
at the Bte ck Hili s. 

Hilis back of Ihe 
town of Dakoti ; also 
•xlcnsively developed 
ifi the siirrounding 
country iu Dakota 
County below flu 
mouth of Big Sioux 
lliver, — thence ejt- 
lending southward in- 
to Northeastern Kan- 
HHS and beyond. 
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# This is A. Texanua of Roemer. It is on the authority of Mr. Gabb that it is here regarded 
BR identical with A. rrsperjinua of Moitoii. We should never have suspected this from Dr. 



us 



timt after a careful compariaon with Dr. Morton'fe 



Morton's figure, but Mr. Gabb assures 
qiectmcn, he can see no diilbrenee. 

Am. Join. ScT.— Sboohd SbbiMi Vou XXXIT, Na KXH— Jdlt, 1880L 
1& 
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Names. 
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SUBDIYIBIOXB. 



I 



Fine loose sand, wltb some lay- 
ers of limestone, — cont;i'ms bonea 
of Cani-s, FcU-s, Ctustorj Equus, Mas- 
tedaHf Te.studo, &c.f some of which 
are Bcarccly distinguishable from 
living species. AlaoJBeUx^ JPhffWy 
Succinea, probably of recent spe- 
cies. All fresli water and land 
types. 



jXhidmssSi 



lento. 



White and li;i^lit drab clays, with' 
some bed-s of sandstone, and local 
layers of limestone. Fossils, Oreo- 
don, TU<m<dhierium,Cheeropot<unii«, 
Rhinoceron, AnehUherium, Hymto- 
nodon, MacJiairodtM, Trionyx, Tes- 
tudOy Hdix^ Hanorbis, TAmjiaia, pet- 
rifled wood. <fee. &c. All extinct. 
No braddsn water or nuurine re- 
mains. 



Light gray and ash colored sand- 
stones, with more or less argilla-j 
ceous layers. Fossils, fragments of] 
Tri-onyr, Tetstrt/lo, with large ITrUx;, 
Firi»am, petrified wood, <fcc. No 
marine or braclcish water types. 



Beds of clay and sand, with 
round ferruginous concretions, 
and numerous beds, peams and lo- 
cal deposits of Li£;nitc ; great num- 
bers of dicotywdonons leaves, 
stems, Ac. of the genera Ffaian>i.'<, 
Acer, iflmuiiy Bypulu.% <fec., witii 
vcr>' large IcAvee of tTUQfan-jxUms. 
Mao^HeliXjMdaniay TmparOy Vor- 
bieula, UhiOy Ortrea, Ihtamomj/a, 
and scales of Lepidotus, with bones 
of Ti-iotiyx. Emya^ Compmnyt^ 
OroeodXhu, Ac 
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' On Loup fork of 
Platte River: extcnd- 
jine north to Niobram 
ffimr, and south to 
an nnjmowii distance 
beyond the Platte. 



Bad Lands of White 
River; nnder the 
Loup River beds, on 

Niobrara, and across 
the country to the 
Phitte. 



"Wind River valley. 
Also west of Wind 
River Mountains. 



Occujiicfi the whole 
country around Fort 
Union, — cxtrTidingl 
north into the British 

gossessions, to un-| 
nown distances ; al8o| 
southward to Fort 
Clark. Seen under 
the White river Group 
on North Platte River 
above Fort Liiramie 
Also on west side! 
Wind river mountains.) 
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\» On1h$ Vaiioua (knttiwmcethy whkk Brituh asad Fomgn Orehids 

are Fertilized by Insects, and on the Good Efccts of Intercrosnng* By 
Charles Dahwik, M.A., F.R.S., &c. With illustrations. [S^figureB^oa 
wood.] London: Murray, 1862. 24mo, pp. 305. 

Of all books relating to the realm of nature, perhaps the most attractive to 
old and young are those (such as the writiiu^ of Reaumur and Huber) which 
cUmmbe the habits and doings of insects. Here is a new volnme of this class, 
bringing to view some of the numerous and most curious contrivances (a great 
part of them now first made known) through which insects are foimd to benefit 
the plants ttiat nourish Uiem. We all know how essential plants, and espe- 
cially their flowers, are to the existence of the multitadinous swarms and 
tribes of insects ; but it is hardly understood that the benefit is reciprocal— 
that, in the long run, insects are also essential to the continued existence of 
many, if not of most species of plants. " The object of the following work," 
the author states, " is to show that tlic contrivances by which Orchids are fer- 
tilized are as varied and almost as perfect as any of the most beautiful adapta- 
tions in the animal kingdom j and, secondly, to show that these contrivances 
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have for their main object the fertilization of each flower by the pollen of 
another flower." * Adaptations ' — many of them truly ex^^uisite — and < con- 
triraaees,* they may well be termed, being obviously as evmcive of design w 
are analogous arrang^ements in the animal kingdom, from which intention is so 
inesiBtibiy inferred. Indeed, had Mr. Darwin begun with this little book, and 
kept back a few theoretical inferences, it would nave been a treasury of new 
iUnstratioM fee the natural theologiana, and its author, perliape, rather can- 
nonized than anathematized, even by many of those whom his treatise on the 
origin of species so seriously alarmed. With how much reasoni and where there 
may have been grounds for alaim, howfereome of the posttbae aHomed were 
safe and tenable, or wise, it is not our present business to consider. Our 
author remarks that this treatise affords him " an opportunity of attempting to 
show that the study of organic beings may be as mteresting to an observer 
who is fully convinced that the etraetore or each ie doe to eeeondaiy laws, as 
to one who views every trifling detail of structure as the result of the direct 
interposition of the Creator." But the present book is almost wholly a record 
of observed facts, of curious interest, irrespective of all theories of origination, 
and perhaps as readily hannonised with old viewa as witii new— with direct as 
well as with indirect creation. 

The drawbacks to tiie general perusal and high enjoyment of tliis, to us so 
ftscinating, little volume, are, first, tliat it demands some knowledge of botany, 
and the patience to master needful details, perhaps " too minute and complex 
for any one who has not a strong taste for natural history." But whoever will 
roaster the details, will be richljr repaid for the trouble. Secondly, the 
Chxshids illustrated are mainly British epeeiee ; but several of them have cloie 
representatives In tte United States, a few even are identic^; and, wilii 
Darwin's treatise as a guide, the study of the fertilization of our own species 
will seldom be difficult, will even be all the more enticmg for the chance of 
some novelty in tiie exploration of a new field. Whoever shall first study 
carefully the fertilization of the Orchids peculiar to this country, may hope to 
add something to what is now known upon this curious subject Moreover, 
we are rich m the Ophrjjdtat or the proper Orchis tribe, with which this 
treatise commences, which are eaey of obeerfation, and yield to none in enriooe 
interest 

We have, indeed, only one true Orchis to represent the numerous European 
itpecies ; and this, the pretty Ordnt specUAilis, just now in perfection through- 
oat the northern part of the country, will be out of flower before these pages 
are in print Next spring, Mr. Darwin's graphic account of the contrivance by 
which the pollen of one flower of O. nuucula is made to fertilize the stigma of 
another flower, may be verified in all essential partienlsie upon oor own 
•pecies. The structure of the blossom being understood, or learned from the 
ordinary botanical works, it will be interesting to note how the pollen in each 
cell of the antlier, tied up by delicate threads to a common stalk, although 
placed just above and tantalizingly close to the stigma, is incapable of 
reaching it ; how the common stalk of each pollen mass is firmly attached to a 
sticky gland, belonging to the upper part of the stigma; how these two glands, 
or balls of viscid matter, standing side by side, are enclosed in a little pouch, 
which shelters the viscid balls from the air, and keeps them soft and uMrist; 
how the slightest touch of the closed pouch from above will rupture it, trans- 
versely along the top, so that the anterior part of tlie pouch, depressed by a 
slight force, will expose the sticky glands, but will rise and cover them again 
when tiie pressure is removed; how this apparatu stands projecting just over 
the posterior border of the entrance into the long, nectar-bearing tube or spur, 
which, moths, butterflies, bees, or other insects with long proboscis visit, to 
sock out the nectar; how a bristle, representing the proboscis, or a sharpened 
pencil representing tiie head of an insect, inserted into the spur, will, b^ de» 
pressing the pooch, come into contact witli the glands; when their glotuoos 
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matter, promptly hardening, like a cement, will adhere firmly to what they 
touch ; and liow, ou withdnwal, 0110 or both pollen nnssea, attached to the 

gland by their stalk or caudicle, will be drawn out of their cells and carried 
away ; how, through a curious, probably hygrometic change of form or unequal 
contracility of the viscid gland, now attached to the object, the pollen-masses 
turn forward or become depressed, within a minate or eo; and how, on letam- 
ing the bristle or pencil-point to its former position, or inserting it into the 
nectar of another flower, the pollen will now be almost surely brought into 
contact with the broad viscid stigma situated just beueath the pouch and 
anther and the viscidity of the stigma is such, that sometimes the whole 
pollen mass will be left on it, but usually only a small part of it. For the 
elastic threads which bind the nmnerous packets of pollen to their common 
support or stalk, being weaker than the attachment of the gland to the probos- 
cis or other object on the one hand, and than the cdiesion of the pollen to the 
glutinous stij^ma on the other, some of these packets of pollen will be torn 
away from the mass and left on the stigma \ others upon the stigma of the next 
flower vinted, and so on. 

The whole contrivance here is obvious and admirable. The hollow spur 
secreting nectar attracts insects, and will be habitually visited by those fur- 
nished with a proboscis adapted to reach tlie attractive liquid. The sticky 
glands are placed just where the probociss or the head of the insect most neeos 
come in contact with them; and tlic protecting pOUCh preserves tlieir viscidity 
(which here is quickly lost by dryinof) for the moment when it is turned to 
useful account. The pollen masses extracted from one flower must needs be 
conveyed to other flowers and other plants, and applied to their stigmas ; and 
\ the cohesion of the packets of pollen, by their elastic threads, to the mass is so 
coordinated to the glutinosity of the sti^'ma, as generally to ensure that the 
eontents of the anther of one flower shall be distnbuted among the stigmas of 
several other and perhaps distant flowers, while it rarely, if ever, will reach its 
own. Here the closest hermi^hroditism in structure snbserves almost perfect 
diclinism in function. 

Weloee nmch in not having Oh3m pyramMk in tiui country « fyt iti c<w- 
trivanees, as described by Mr. Darwin, are indeed exquisite. The figures that 
accompany Mr. Darwin's account render it very clear; without tliem a brief 
abstract may be hardly intelligible. The flower diflers from that of other true 
Orchises in having two quite distinct oval stigmatic surfiuses, separated by tiie 
pouch, which is hero c-irripd further downwards than usual, projecting into the 
nectary or spur a little below its oritice, which it partially closes. It is hoU 
lowed out on the under side in Uie middle, and the space is filled with fluid. 
The gland, or viscid disc, is auigle, in fact it answers to the two glands of an 
ordinary OrcJus united into one, of the shape of a saddle, carrying- on its 
flattish top or seat the stalks of the two pollen masses. The disc is partially 
hidden and kept damp (which is of great importance) by the largely over-folded 
basal membranes of the two anther-cells. The upper membrane of the disc 
consists of several layers of minute cells, and is therefore rather thick. It is 
lined beneath with a layer of higlily adhesive matter." When all is ready, if 
the lip of the pouch be depr es s e d, wt which the slightest touch suffices, ''the 
nnder and viscid surface of the disc, still remaining in its proper place, is im- 
covered, and is almost certain to adhere to the touching object. Even a 
human hair, when pushed into the nectary, is stiflT enough to depress the lip, 
or pooch, and llie viscid sufiuie of the saddle adlieres to it If, however, me 
lip be touched too slightly, it aprings bade, and re-coveis the under side of the 
saddle." 

'• The perfect adaptation of the parts is well shown by cutting ofTtlie end of 
the nectary and inserting a bristle at that end, consequently in a reverse direc- 
tion to that in which Nature intended moths to insert their proboscis, and it 
will be found that the rostellum (or pouch) may easily be torn or penetrated, 
but that the saddle is rarely or never caught * * * Lastly, tlie labellum ia 
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furnished with two prominent ridges, sloping down to tlie middle and expand- 
ing outwardfl, like the mouth or a decoy. These ridges perfeedy serve to 

guide any flexible body, like a fine bristle or hair, into the minute and rounded 
orifice of the nectary, which, small as it is, is partially choked up by the ros- 
teilum. This contrivance of the guiding ridges may be compared to the little 
Instmmeot sometiiiiee used for guiding a thread into die fine eye of a needle. 

*' Now, let us see how these parts act. Let a moth insert its proboscis (and 
we shall presently see how frequently the flowers are visited by Lepidoptera) 
between the guiding ridges of the labellum, or insert a fine bristle, and it ia 
mrely conducted to the minute orifice of the nectary, and can hardly fui to de* 
press the lip of the rostellum. This being effected, the bristle comes into 
contact with the now naked and sticky under-surface of the suspended saddle- 
fimned dise. When the hrlsUe is removed, the saddle, with the attached 
polHnia, is removed. Almost instantly, as soon as the saddle is exposed to the 
air, a rapid movement takes place, and the two flaps curl inwards and embrace 
the bristle. When the poliinia are pulled out by tlieir caudicles, by a pair of 
pincers, so that the saddle has notidng to clasp, I observed that the tips curled 
inwards, so as to touch each other in nine seconds, and in nine more aeooods 
the saddle was converted, by cnrlinor still more inwards into an apparently 
solid ball. • • • Of course this rapid clasping movement helps to fix the 
saddle with its poliinia upright on the proboscis, which is very important; but 
the viscid matter, rapidly settincr hard, would probably suflice for this end, and 
the real object gained is the divergence of the poliinia. These being attached 
to the flat top or seat of the saddle, project at first straight up, and are nearly 
parallel to each other ; but as the flat top curls round the cylindrical and thin 
proboscis, or round a bristle, the poliinia necessarily diverge. As soon as the 
saddle has clasped the bristle and the poliinia have diverged, a second move> 
ment commences, which, like the last, k escludvely due to the contraction of 
the saddle-shaped disc of membrane. .... This second movement is the same 
as that in O. mascula and its allies, and causes the divergent poliinia, which at 
first projected at right angles to the needle or bristle, to sweep through nearly 
90 degrees towarw the tip of the needle, so as to become depressed, and 
finally to lie in the same plane with the needle. In three specimens this 
second movement was effected in from 30 to 34 seconds after the removal of 
the poUinia from the anther-cells, and, therefore, in about 15 seconds atler the 
saddle had clasped the bristle. 

" The use of this double movement becomes evident if a bristle with pol- 
iinia attached to it, which have diverged and become depressed, be pushed 
between the guiding ridges of the labellum into the nectary of the same or 
another flower ; .... for the two ends of the poliinia will be found to have ac- 
quired [as the accompFinyin^ figures show] exactly such a position that the end 
of the one strikes against the sti^a on the one side, and the end of the other, 
mt the same moment, strikes against the stiffma on tiie qjiposite side. These 
stigmas are so viscid, that they rupture ue elastic threads by which the 
packets of pollen are bound together; and some dark green grains will be 
seen, even by the naked eye, remaining on the two white stigmatic surfaces. 
I have shown this little experiment to several persons, and all have expressed 
the liveliest admutttioo at the perfection of the cootrtvanee by which this 
Orchid is fertilized, 

" As in no other plant, or indeed in hardly any animal, can adaptations of 
one part to another, and of die whole to other organized beings widely remote 
in the scale of Nature, be named more perfect than those presented by this 
Orchis, it may be worth while briefly to sum them up. As the flowers are 
visited botli by day and night-flying Lepidoptera, I do not think it is fanciful to 
believe lhattibe bright purple tint (whether or not speciallv developed for this 
purpose) attracts the day-fliers, and the strong foxy odor tne night-fliers. The 
upper sepal and the two upper petals form a hood, protecting the anther and 
the stigmatic surfaces fiom the weather. Thn labellnm ie dtveiloped into a 
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lomg nectary, in order to attnct Lepidotem; end we ihall preeenUy give 
reason for suspecting that the nectar is purposely so lodged that it can be 
sucked only slowly, in order to 2:ive time for the curious chemical quality of 
the viscid matter setting hard and dry. He who will insert a hne and flexible 
bristle into the expended moatfa of the sloping ridges oo the labenimi, will not 
doubt thai they serve as guides, and that they effectually prevent the bristle or 
the proboscis from beiiif,' inserted oblifiuely into the nectary. This circum- 
stance is of manifest importance ; for, if the proboscis were inserted obliquely, 
the saddle-ehaped disc would become attached obliquely, and after the com- 
pounded movement of the poUinia tbejr coold not eUike the two lateral atigi- 
matic surfaces. 

"Then we have the roetellum partially closing the mouth of the nectary, 
like a trap placed in a nin for game ; and the trap so complex and perfect, 
with the symmetrical lines of rupture forming the saddlo-sliapnd disc above, 
and the lip of tlie pouch below ; and lastly, this lip so easily depressed that 
the proboscis of a moth could hardly iail to uncover the viscid disk and adhere 
to it But if this did fail to occur, tlie elastic lip would rise again and re-cover 
and keep damp the viscid surface. We see the viscid matter within the ros- 
tellum attached to the saddle-shaped disc alone, and surrounded by tluid, so 
tiiat the viscid matter does not set hard till the disc is withdrawn. Then we 
have the upper surface of the saddle, with its attached caudicles, also kept 
damp within the basis of the anther-cells, until withdrawn, when Uie curious 
clasping movement instantly commences, causing the pollinia to diverge, fol- 
lowed by the movement of depression, which compounded movements together 
are exactly fitted to cause the ends of the two pollinia to strike the two stig- 
matic surfaces. These stigmatic surfaces are iust sticky enougii not to tear 
off the whole pollinium from the proboscis of the moth, but by rupturing the 
elastic threads to secure a few packets of pollen, leaving plenty for othor 
flowers. But let it be observed that, althoug'h the moth probably takes a con- 
siderable time to suck the nectar of any one flower, yet the movement of 
depression in the ]>ollinia does not commence (as I know by trial) until the 
pollinia are fairly withdrawn out of their cells ; nor will the movement be com- 
pleted, and the pollinia be fitted to strike tlie stigmatic surfaces, until about 
half a minute has elapsed, which will give ample time for the moth to fly to 
answer plant, and thus effibct a union between two distinct individuals." 

Mr. Darwin subjoins a list of twenty-three species of Lepidoptera, to the 
proboscis of which the pollinia of O. pjframidalis have been found attached, 
four of them in more than one instance ; a large majority carrying two or tliree 
pairs, one seven pairs, and another no less than eleven pairs, all invariably at- 
tached to the proboscis. A figure is given of the head an;] proboscis of an 
^conita, bearing seven pairs of pollinia, attached one before Uie other, witli 
perfect symmetry, as follows from the insertion of tlie proboscis having been 
guided by the ridges on the labellum ; and he remaru that an unfortunate 
Caradrinn, with its proboscis encumbered by clevon pairs, could hardly have 
reached the extremity of the nectary, and would soon have been starved to 
death. These two moths most have sucked many more than the seven and 
eleven flowers, of which they bore the trophies ; for the earlier attached pollinia 
had lost much of their pollen, showing that they had touched many viscid 
stigmas. * * * " In 0. pvratnididis I have examined spikes, in which every 
sinffle expanded flower had its polliitia removed. The 49 lower flowers of a 
spike from Folkstone (sent me by Sir Charles Lyell) actually produced 48 
fine seed capsules ; and of the 60 lower flowers in three other spikes, seven 
alone had failed to produce capsules." And pollen is often found on stij^mas 
of flowers of Orchids which had not their own pollinia removed, while in 
others the pollinia had been carried away, but no pollen as yet left on tlieir 
stigmas. " These facts show conclusively how well moths had performed their 
office of marriage priests.** 
Now, is it eiMible that all thii admirable apperatos and these well-ensured 
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tod beneficial results are undesigned? On the supposition that Orchis pyro' 
mtcfalur wu independently originated as it is, it would not be credible, nor 

would any one, probably, ever think of raising the question. AlUiough suppo- 
sable, would the absence of desijrn be much less incredible, on the assumption 
that the Orchis we have been considering was the progeny (remote or nearj of 
■ome ancestor which, like several eidsting Orchises, had the two viscid disee 
in close apposition, and ihatthe progeny of another, which, like most species, had 
them distmctly separate ? it beinn; premised that both the ancestral forms were 
as perfect in their structure, and as well adapted to their surroundings, as the 
species with which we have compaied diem actually are. But we have no 
desire nor particular occasion to reopen this question now. 

To return to our Orchids. The plan or general structure of the flower is 
the same in all the Ophrydea; but the particular contrivance varies from 
S|»ecies to species, and from one genus to another. One British plant of the 
tribe, the Bee Ophn/3, — so various are the resources of nature — differing in 
this respect even from its congeners, is adapted for self-fertillization, without 
insect aid. *And the way in which the same Orchid-Btnicture oidinarily 
adapted to insect cooperation, is made to do its own wd^ and do it well, as- 
sisted only by a breath of wind, is abundantly curious. 

In the genus Habtncuriay or PleUanUura, the anther-cells are more separated 
tad divergent, so that the glands or viscid discs are canied one to each side of 
the broad stigma, and there is noTpouch ; but the sticky disc, in some of our 
species, looking like a little pearl button, is perfectly naked; and wiien the 
flower-bud opens, stands directly in the way of tiie head of a moth or bee, 
thrusting its proboscis into the nectar-bearing spur. And here tiie viscidity of 
the disc, or gland, is beautifully adapted to that state of tilings. For, although 
fully exposed to the air, instead of setting hard at once, as in Orchis, the disc 
retains its viscidity during the whole period of anthesis, awaiting the coming 
of the insect, and quite sure to stick fast to the side of tlie face of the first <nie 
that dips its proboscis into tlie attractivo nectary. The closest analogues we 
have of the British Habenaria chloranthot so interestingly described by Mr. 
Darwin, are our IHatanlhara orMnilate, which is not yet in blossom, and P. 
Jlooktriy upon which (as our delighted pupils may testily,) Mr. Darwin's details 
of the contrivance for the fertilization nnd pretty sure intercrossing of the in- 
dividuals of the British species may be verified. It is a pretty experiment 
to bring the head of a butterfly or bee into the proper position, and to see how 
deflly the disc on each side attaches it-solf to tlie eye of tlie insect, making the 
animal carry off the pollinia upon withdrawal and migration to another blossom, 
— to see Uie pollinia turn inwards and downwards by a double movement, each 
of about 40 degrees, so that when now applied to the same or another floweiv 
the pollinia no longer will strike against the anther-cells from which they were 
extracted, but against the broad stigmatic surface below and between. These 
movements of depression and rotation are best observed, and the intention de- 
monstrated, by applying the tip of the finger or a small slip of glass to the 
gorge of the flower, so extracting the pollinia, and noticing that the latter, if 
immediately returned, would be applied to the cells from which they were taken^ 
but that, after the lapse of a minute or less, they have so cfaanired their direC' 
tion, that now a return of the finger to the same place wiu pretty sueljr 
bring the pollen into contact with the stigma. 

In two particulars our P, Ilookeri differs most obviously from Habtnaria 
dUdrmttt: its anther celb are still more widely divergent, and thelabellnm \» 
incurved instead of being dependent And these two particulars seem as if 
designedly correlated. The nectary of the British species, with hanging label- 
lum, is most accessible bv a direct front approach ; and an insect whose face 
would touch and extract both of its pollinia, might in that position, fail to hit 
either of the more widely separated discs of P. Hook/ri. But while a moth of 
sufficient size would press down the labelium of the latter, using it as a landing 
place, and probably extract both pollinia at once, smaller insects would have 
to approach on one or the other side of it, and so be sore to hit cue r^lliniTim. 
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emplify Mr. Darwin's account of the mechanism of Perisiylm viridis (except 
as to the early pouch for tlje viscid discs, which the specimens brought us are 
too advanced to siiow, but which are liisely to confirm the genus Perisiylusj ; 
and the whole leaves scarce a doubt of the specific identity of the American 
and European plants, which botanists have stronfjly suspected. 

Our Fringe Orchises and otiier Piatantheras, blcssoming later in the sum- 
mer, will doubtless furnish interesting and varied illustrations of fertilization 
by insect aid ; and we commend them, with Darwin's charming book as a 
guide, to all curious and interested observers. We have gone over two 
chapters only of this book, treating of one tribe of Orchids, and here we must 
drop it for the present, remarking mst the five remaining chapters, so &r as we 
have looked into them, — relating in fNurt to troiHcal forms, seom to he no less 
captivating than those which have give such new and SQXpassing interest to 
our most familiar Orchidcous plants. a. o. 

2. Outlines of the Distribution of Arctic Plants, with a map. By 
Joa. D. HooKEH, M.D., F.R.S. (Extr. Linu. Trans., vol. xxiii, pp. 251- 
348. Read, June, 1860 ; issued, Oct. 1861.) 

We have mentioned this important memoir already in the May number of 
this Joamal, p. 404 ; have commented upon certain details as they came in the 
writer's way ; and, in the concluding portion of the Report upon Dr. Parry's 
Rocky Mountain Collection, (which, from the press of other matter, is unavoid- 
ably deferred to the ensuine number,) other particulars and special botanical 
criticisms of this sort will find an appropriate place. Here, instead of sach 
fninutiaf which only the systematic botanist could understand or care for, we 
wish to consider the general plan and character of a treatise upon which a 
vast amount of labor and knowledge has been lavished. 

The immediate subjects of the treatise are the Arctic plants, of every phe« 
nogamous species known to occur spontaneously anywhere within the Arctic 
circle ; the geographical distribution of which, so far as known, is carefully in- 
dicated: 1. Within the Arctic region, under the several divisions — Europe, 
Asia, W. America (Behri rig's Straits to the Mackenzie River), E. America 
(Mackenzie River to Baffin's Bay), and Arctic Greenland. 2. Without this 
circle, and under the general divisions of N. and Central European and N. 
Asiatic Distribution, with three longitudinal subdivisions ; American Distribu- 
tion, with appropriate subdivisions ; S. European and African Distribution ; 
Central and S. Asiatic Distribution, The theory upon which tlic facts are col- 
located and discussed, and which they are thought strongly to conhrm, is that 
of Bdward Forbes, which was completed, if not indeed originated by Darwin 

first, that the existing Scandinavian flora is of ^eat antiquity, and that previous 
to the glacial epoch it was more uniformly distributed over the Polar Zone 
than it is now ; secondly, tliat during the advent of the glacial period this 
Seandinavian vegetation was driven southward in every longitude, and even 
across the tropics into the south temperate zone ; and that, on the succeeding 
warmth of the present epoch, those species that survived both ascended the 
mountains of the wanner zones, and also returned northward, accompanied by 
aborigines of the coantries they had invaded during their southern migration. 
Mr. Darwin shows how aptly such an explanation meets the difficulty of ac- 
counting for the restriction of so many American and Asiatic arctic types to 
their own peculiar longitudinal zones, and for what is a far greater difficulty, 
the representation of tne same arctic genera by closely allied species in dif- 
ferent lonpritudes. * * * Mr. Darwin'd hypothesis nccotmts for many varietieg 
of one plant being found in various alpine and arctic regions of the globe, by 
the competition into which their common ancertnr was Immffht with ue abort- 

S'nes of the countries it invaded. Difierent races survived the struggle for 
e in different longitudes ; and these races again, aiterwards converguig on 
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tlie Eone from which their ancestor started, present there a plexus of closely 
allied but more or less distinct varieties, or even species, whose geographical 
limits overlap, and whose members, very probably, occasionally breed too- 
ther." A further advantage claimed for this hypothesis is, that it explains 
a fact brought out by l>r. Hooker in a former nublication, viz. : that the 
Scandinavian flora ia prennt in every latitude or the globe, and if tin only 
one that ia ao.** 

Moreover, Dr. Hooker discovers in the flora of Greenland a state of things 
explicable upon this hypothesis, but hardly by any other, viz.: its almost com- 
plete identity with that of Lapland ; its general paucity, as well as ita poverty 
in peculiar species; the rarity of American species there; the fewness of 
temperate plants in temperate Greenland; and the presence of a few of the 
rarest Greenland and Scandinavian species in enormously remote alpine local- 
ities of West America and the Umted States. Otur author reasons ^us : " If 
it be granted that the polar area was once occupied by the Scandinavian 
flora, and that the cold of the glacial epoch did drive this vegetation south- 
wards, it is evident that the Greenland individuals, ft-om being coi^ned to a 
peninsula, would have been exposed to very difRnent conditions from those of 
the great continents. In Greenland many species would, as it were, be driven 
into the sea, that is, exterminated ; and the survivors would be confined to the 
aoothem portion of the peninsula, and, not beinr there broo^ into competition 
with odm* types, there could be no struggle for life amongst their progeny, 
and, consequently, no selection of better adapted varieties. On the return of 
heat survivors would simply travel northwards, unaccompanied by the plants 
of any other country." 

Tbemfltic denizens of Greenland, haddled npon the point of the peninsula 
daring the long glacial cold, have never enjoyed the advantages of foreign 
travel; those of the adjacent continents on either side have 'seen tlie world,* 
and gained jmuch improvement and diversity tliereby. Considering the present 
firigid climate of Greenland, the isotherm of 32*^ just impinging upon its 
southern point, its moderate summer and low autumnal temperature, we should 
rather have supposed the complete extermination of the Greenland ante-glacial 
flora ; and have referred the Scandinavian character of the existing flora (all 
but eleven of the 207 arctic species, and almost all those of temperate Green- 
land, being European plants,) directly to subsequent immigration from the 
eastern continent Several geographical considmtions, and the course of the 
currents, which Dr. Hooker brings to view on p. 270, would go far towards ex- 
plaining why Greenland should have been re-peopled from the Old rather than 
fiom the New World. While the list (on p. 272, 273) of upwards of 230 Arctic- 
European species which aie all likewise American plants, but are remaikaUe 
for their absence from Greenland, would indicate no small difficulty in the 
westward migration, and render it most probable tliat the diffusion of species 
from the Old world to the New was eastward tlirough Asia, for the cardie no 
leBB than (as has elsewhere been shown) for the temperaU plaiits. Was it that 
Greenland and the adjacent part of the American continent remained glacial 
longer than the rest o^ the zone? And if our northern regions were thus colo- 
nised by an ancient Scandinavian flora, this seems to have been in return fcHr 
a still earlier donation of Amnican pkials to Europe, to which a very few ex- 
isting but numerous fossil remains bear testimony. Speculative enquiries of 
this sort are enticing, and the time is approaching in which they may be 
fiuitfiil* 

Indeed, the characteristic featuret and the immediate interest and import 

ance of the present memoir, as of others of the same general scope and inter- 
est, are found in this: 1. That the actual geographical distribution of species 
is something to be accounted ibr; fL That our existing species, or their orieri^ 
nals, are far more ancient than was formerly thoright, mainly if not wholly 
antedating the glacial period; and, 3. That they have therefore been subject 
to grave climatic vicissitudes and changes. There may be many naturalists 
An. JoDR. Sol— Saoom Baans, T«l. XXXIT, Ko. lOQ.— Jult, 18Ml 
19 
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who still hesitate to accept these propositions, as there are one or two who 
deny them ; bat theee or similar eonclasioae luive evidently been reached by 

those botanists, paleontologists, and geologists in general who have moat 
turned their thoughts to such enquiries, and who march foremost in tlie iidvan- 
cing movement of these sciences. In this position, tlie author of the present 
memoir— prepossessed with Darwin'b theray of the diveraification of speciee 
through natural selection — having occasion to revise systematically the ma- 
terials of the arctic flora, is naturally led to compare tlie new theory with the 
fteta of the case in this regard ; to see how jfkr the vicissitudes to which it is 
all but demonstrated that the plants of the northern hemisphere have long been 
Bubjected, and the modifications and extinctions which ho tliinks must have 
ensued under such grave changes and perils, during such lapse of time, may 
serve to exptain the actual distnbution of arctic species and the remarkable dis« 
pmrion c^many of them. That the enquiry is a legitimate and a hopeful one 
we must all agree, whether we favor Darwinian hypotheses or not How well 
it works in the present trial we could not venture to pronounce without a far 
more eritieal examiuatioii Aan could now be undertaken. But there are good 
reasons for tho opinion that this is just tho ground upon which the elemfiota of 
the new hypothesis figure to the best advantage. 

The mass of facts, so patiently and skillfully collected and digested in this 
essay, have a high and positive value, irrespective of all theoretical views. 
We cannot undertake to offer an abstract, but may note here and tliere a point 
of interest The dowering plants which have been collected within tlie arctic 
circle number 763, viz. : 314 Monocotyledons, and 548 Dicotyledons. They 
occupy a circumpdar belt of 1(P to 14° of latitude. The only abrupt chaa^ 
in the vegetation anywhere along this belt is at Baffin's Bay, the opposite 
shores of which present, as has been already intimated, an almost purely Eu- 
ropean flora on the east coast, but a large admixture of purely Ameiioaii 
species on the west 

" Regarded as a whole, the artic flora is decidedly Scandinavian ; for 
Arctic Scandinavia, or Lapland, though a very small tract of land, contains b^ 
hr the richest arctic flora, amounting to three-fourths of the whole.* This 
would not be very surprising, since tliis is much the least frigid porticm of the 
zone, and has the highest summer temperature; but upwards of three-fifths 
of the species, and almost all the genera of Arctic Asia and America are like- 
wise Lapponian f so that the Scandinavian character pervades the whole. 

In the section on the local distribution of plants witliin the arctic circle, Dr. 
Hooker shows that there is no close relation discoverable between the isother- 
mal lines (whether annual or monthly) and the amount of vegetation, beprond 
the general fact that the scantiness of the Siberian flora is associated witii a 
great southern bend in Asia, and its richness in Lapland, with an equally 
great northern bend there, of the annual isotherm of 32°. Yet " the same 
isotterm bends northwards in passing from Eastern America to Greenland, the 
vegetation of which is the scantier of the two ; and it passes to the northward 
of Iceland, which is mhch poorer in species than those parts of Lapland to the 
southward of which it passes." A glance at the supposed former state of things 
would suggest the explanation of ail that is anomalous here. 

"The June isothermals, as indicating the most effective temperatures in the 
arctic regions (when all vegetation is torpid for nine months, and excessively 
stimulated during the three others) might have been expected to indicate 
better the positions of the most luxuriant vegetation. But neither is this the 
case; for the June isothemal of 41°, which lies u ithin the arctic zone in Asia, 
where the vegetation is scanty in the extreme, descends to lat 54^^ in the mer- 
idian of Behnng*s Straits, where the flora ia comparatively luxuriant" The 
aridity of the former, and the humidity of the latter district here oiers an ob- 
vious explanation : also the great severity of the winter in the former, and its 
mildness in the latter. And Great Britain, in which a far greater diversity of 
■peoifls aie capable of sunriviiig without proCeetioD than in the Eastern United 
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States under the same anmial iaotheims, indicates tlie advantage of a mean 
over «D eatrome dimata in this tmpeet, if oiily there be a oerlain amount of 
flommer heat. For lack of that, doubtless, very many of tlie introdueed deoi- 
aens of Britain would soon disappear, if deprived of human care. 

"The northern limit to which vegetation extends varies in eveiy longitude; 
Ibe extreme is still unknown ; it may, indeed, reach to the pole itself. PhoB- 
nogamic plants, however, are probably nowhere found far north of lat 81^. 
Seventy flowerinc- plants are found in Spitzbergen ; and Sabine and Ross col- 
lected 9 on Waiden Island, towards its northern ei^eme, but none on Koss's 
Ulet, 15 miles fiirtiier to the north." 

" Saxifraga oppositifolia is probably the most ubiquitous, and may be consi- 
dered the commonest and most arctic flowering plant" There are only eight 
or nine phainogamous species peculiar to the arctic zone, and only one pecu> 
liar genus, viz. : the grass, Pkurtypoeotu* Of the 763 (bond south of the circle, 
all but 150 have advanced beyond lat 40'^ N., in some part of the world ; 
about 50 of them are identified as natives of the mountainous regions of the 
tropics, and 105 as inhabiting the soutii temperate zone. 

" The proportion of species which have migrated southward in the Old and 
New World also bear a fair relation to the facilities for migration presented by 
the different continents." The tables given to illustrate this " present in a 
very strilcing point of view the fact of the Scandinavian flora being the moat 
widely distributed over the world. The Mediterranean, South African, Ma- 
layan, Australian, and all the floras of the New World, have narrow ranges 
compared with the Scandinavian, and none of tliem form a prominent feature in 
any other continent than their own. But the Scandinavian not only girdles the 
globe in the arctic circle, and dominates over all others in the north temperate 
zone of the Old World, but intrudes conspicuously into every other temperate 
flora, whether in the northern or southern hemisphere, or on the Alps of tropi- 
cal countries.** • • • m in one respect this migration is most direct in the 
American meridian, where more arctic species reach the hifrhest southern lat- 
itudes. Tiiis I have accounted for (Flora Antarctica, p. by the continu- 
CNM diain of tlie Andes having favored their southern dtspersion." 

In presenting the actual number of arctic species, ana in delineating their 
geographical ranges, the question, what are to be regarded as species, be- 
comes all important. As to this, it does not so much matter what scale is 
adopted, as to know cleanly what the adopted scale is. Here we are not left 
in doubt. Takintr European botanists by number, we are confident that nine 
out of ten would have enlarged the list of 762 pha^nogamous arctic species to 
600 or more, and would not have recognized a goodly number of the synonyms 
adduced, thereby considerably aflecting the assigned ranges, especially into 
temperate and austral latitudes. In this regard we should side with Dr. 
Hooker on the whole, but willi diflferencc s and with questionings — wiiii halt- 
ing steps following his bold and free movement, but probably arriving at the 
same goal at len^h. Indeed, we <>( • ]y receive tiie view which Dr. Hooker 
presents as appropriate to his particular purpose, and as the most useful 
expression of our knowledge of tlie relationships of the plants in question, 
when eoUocaled in reference to the ideas upon which this memoir is based. 
That is: **if, witii many botanists, we consider these closely allied varietiei 
and species n?? derived by variation and natural selection from one parent form 
at a comparatively modern epoch, we may with advantage, for certain purposes, 

* DouglaMa ia mentioned in another place (p. 269) a? an absoliifply peculiar arc- 
tic or arctic-alpine ^nus of £. America. But we have considered this genus as 
identical with Grtffona^ of Duby. It wonid appear as if these tw genora were es* 
tablislied in the parae year, since Lindley himself, in the Botanical Register, refers 
to Brande's Journal for January, 1828, fur his original article. But this article 
will be found in the volume of tnat Jotnmal Ibr 1887 ; so that the name Dw^fiada 
is to be adopted, if the genus is snflBdently distinct from Aninmce, 
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regard the aggregate distribution of such very closely allied species as that of 
one pteat" ^ An eDpirical grouping of allied plants, for the purpoeee of dis- 
tribodon, maj tibns kad to a practical solntkni w difficulties in the cla8Baile»> 

tion and synonymy of species. My thus inrMiping names must not be rejrard- 
ed as a committal of myself to the opinion that the plants thus grouped are 
not to be held as distinct species. * * * My main object is to show the aSni- 
ties of the polar plants, and I can best do this by keeping the specific idea 
comprehensive." And further: "I wish it then to be clearly understood, that 
the catalogue here appended is intended to include every species hitherto 
found within the arctic circle, together with those most closely allied foms 
which I believe to have branched off from one common pnrpnt within a com- 
paratively recent geological epoch, and that immediately previous to the 

f lacial period or since tl^n** (p. 279). All we could ask more would be some 
istinetion (typographical or other), to mark 1, undoubted ud complete syno- 
nyms ; 2, more variations or states, local or otherwise, or undoubted varie- 
ties^ 3, such as, theory apart, would claim to be regarded as distinct but 
closely related species. For example: to take one wder, while ISUnaiilliif 
MNier may well be considered as " not a sufficiently constant form to rank as 
a race even," while LimoseUa ienuifolia could rank for no more than a race, 
and while CastUUia sepUntrumalia and C.joallidn, wc are now convinced, 
however distinct in this single character, dimr only (and inconstantly) in the 
relative development of the galea, we think it likely that Ptdieiilaris lanatOf 
Willd., does not riffhtfully nier^e in P. hirsxda this side of the placial period, 
although it perhaps may into P. Lan^sdorffii, and that into P. Sudeliea. But 
tills is no place for criticisms npon the limitation of species, upon which tiie 
opinions of botanists will so greatly depend upon the amount of their materials, 
and upon which the beat considered opinions must be subject to frequent re* 
visaL Nor does the value of the present memoir at all depend upon the settle* 
Bient<^ each points. To the philosophical naturalist, as to the archeologist, 
just now the most interesting and pregnant epoch of the world's natural his- 
tory is that immediately antecedent to the present, that near past from which 
the presrat has proceeded, and upon whieh so much light, fimn very divene 
soarces, is bow being concentrated : towards its elucidation the memoir we 
have been eoasideiing is a veiy valuable contribotioa. a. «. 

3. 0» l&s Cedan </ LAanm^ Taurus^ Algeria and India, By J. D* 
HooKSR, M.D., F.R.S. 

This paper, reprinted from the Natnral Histonr Review for January, 18SI, 

(with 3 plates,) is one of the results of a visit to Mount Lebanon, in the autumn 
of 1860, upon the invitation of Capt. Washington, Hydrographer to the British 
Navy, for the purpose, among other things, of examining the famous Cedar 
Grofe,^of which we have all beard so much and know so nttle^ An iirteresting 
account is given of the grove and of the position it occupies, upon the floor of 
a basin, " crossed abruptly and transversely by a confused range of ancient 
moraines .... penhaps 80 to 100 feet high .... which have been deposited by 
glaciers that, undsr very different conditions of climate, once filled tlie basin 
hbove them, and comtnunicated with the perpetual snow wUh whieh the wholiS 
summit of Lebanon was, at that time, deeply covered." 

**The nomber of trees is about 400, and they are disposed in nine groups, 
corresponding with as many hummocks of the range of moraines ; they are of 
various sizes, from about 18 inches to upwards of 40 feet in girth ; but the 
most remarkable and significant fact connected with their size, and conse- 
qnently with the age of the grove, is that tiiere is no tree of less than 18 indiM 
girth, and that we found no young trees, bushes, nor even seedlings of a se> 
cond years growth. We had no means of estimating accurately the ages of 
tbe youngest or oldest tree : nor shall we have, till the specimens of the former 
arrive. It may be remarked, howmr, that tha wood of the branch of the oU 
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tree, cut at the time, is eight inches in diameter (exclusive of bark), presentci 
an extremely firm, compact, and close-grained texture, and has no less than 
140 riiigaf which are so close in some parts that they cannot be eounted witib* 
out a lens. This specimen further, is both harder and browner t)ian any 
English-grown Cedar or native Deodar, and is as odoriferous as the latter. 
TImm, however, vn the chuacten of an old lower braoeh of a very old tree, 
and are no guide to the general ehaiaetmr of the wood on the Lebanon, ami 
still less to that of English-grown specimens, which are always very inferior 
in color, odor, grain, and texture. Calculating only from tlie rings in this 
branch, the youngeattrew in Lebanon woold average 100 jeara old, the oldest 
2500, both estimates no doubt widely far from the mark. Calculating from 
trunks of English rapid ly-prown specimens, their ages might be calculated as 
low respectively as 5 and 200 years; while from the rate of growth of the 
Gheleea Cedaia, the youngest treee nwy be 93^ and the oldest 6 to 800 yean 
old. 

" The positions of the oldest trees (of the 400) afforded some interesting data 
relative to the ages of the different parts of the grove, and tlie direction in 
which it had latMj spread. There were only 15 trees above 15 feet in eirtii, 
and these all occurred in two of the nine clumps, which two contained 180 
trees. Only two others exceeded 12 feet in girth, and these were found inim* 
mediately adjoining clumps, one on one eide and one on the oilier of tbeabovv 
mentioned. There were five cluropa CMMaining 156 trees, none of which 
was above 12 feet in girth, nnd these were all to the westward, (or down- 
valley) side of the others. On this side, therefore, the latest addition to the 
grove has taken place. 

" Whether the grove haa much diminished within the historic period, is a 
question which can only be decided by a careful collection and scrutiny of the 
records of old travellers. It would not surprise me, if proofs existed of its not 
having materially deereaaed since the days of Solomon ; for it is very doabtftd 
whether the wood was ever largely used in Jerusalem forbuildinof purposes.** 
On the other hand, that the grove has, within the historic period, increased 
and diminished in extent, owin? to secular changes in the climate, cannot be 
doubted, when it is ranembered, that no seedling nas come to maturity (though 
thousands annually germinate), since the birth of trees the youngest of which 
is 18 inches in girth ; and that the whole grove presents such a disparity in 
the ages of its trees, that only abont 15 exceed aa many (bet in girth, and 385 
fall below 12 feet girth. Upon this point I have collected aome.enrioQS eor* 
loborative evidence, from the works of old travellers." 

The Cedar also grows on the chain of the Taurus, 250 miles off. Fourteen 
bundled mileo off m another direction, separMed by the whole breadth of the 
Mediterranean sea, are the forests of Cednis Atlnnlxca of Algeria. " The 
African Cedar differs from that of Lebanon in having a perfectly erect, rigid 
leader, and stiff ends to the branches, all which, in the Lebanon plant, drop 
more or or less,** and there are other but more variable differences. Fourteen 
hundred miles in the other direction reach to the borders of the Cedar forests 
of A^hanistan, which extend eastward almost to Nepal. The Himalayan 
Cedar, or Deodar, C. Deodara, " has a mnch more pendulous leader and end 
to ita branches, and longer teaves, of a more glaucous hoe than C, Idhmit 
though not such silvery leaves as the C. A tlnntira. The cones are as large as 
those of C. lAbanif but the scales and seeds are of the same form as those of 
C, AManiiea, and hence markedly different ftom tfaoae of C. Khani, 

'^Frorn what has been said respecting each of these Uedars, it is evident 
that the distinctions between them are so triflinEr, and ko far within the proved 
limits of variation of Coniferous plants, that it may rcasunably be assumed that 
an originally sprang from one. It should be added, that there are no other dis- 
tinctions whatever between them — of bark, wood, leaves, male-cones, anthers, 
or the structure of these — nor in their mode of germination or duration, the 
girth they attain, or their hardiness. Also, that aU are veiy variable in habit i 
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80 much so, indeed, is this the case with the Deodar, which is the most distinct 
of all in habit, that thoogh it mm not introdaced much more than thirty years 

ago, there are already five distinct varieties sold by nurserymen, some as stiff, 
others as dark-colored, and others as short-leaved as the Lebanon Cedar. 
Also, that though the ditference in the shape of the scales and seeds of Deo- 
dona and Lilbmd are very mariced, tihey wry much ; many forma of each over- 
lap ; and further transitions between the most disimilar, maybe eatabJishedby 
intercalation of seeds and scales from C. AUanticaJ* 

*' Hitherto, C. AUardica has been almost universally considered a variety of 
Libmii and C Deodara a difforent epeciaa ; habit having been relied upon ez* 
clusively, and botanical characters neglected; for a gflance at the drawings 
shows that tliere is an obvious and marked difference, in the latter respect, be- 
tween the common states of AUanHca and jU&ant, and none between AUanHat 
and Dtodara. This is perplexing, fbr, as I have said above, C Libani holds 
an intermediate position, both jroographicany and in characters of foliage, be- 
tween the two that agree in the most important characters ; and further, we 
can account, in a greet measure, ibr tiie differences of habit, by the climate of 
1]ie three localities ; the most sparse, weeping, long-leaved Cedar is from the 
most hutnid region, the Himalaya ; whilst the plant of most rijrid and other- 
wise opposite habit, corresponds with tlie climate of the country under tlie in- 
fluence of the great Sahara desert No course remains, then, but to regard 
alias species, or all as varieties, or the Deodara and Allnniicn as varieties of 
one species, and Libani as anntlicr. The hitherto adopted and only alterna- 
tive, of regarding Libani and Atlaiiiica as varieties, and Deodara as a species, 
must be given up.** 

Dr. Hooker accordingly regards the three Cedars as three well-marked 
forms, usually very distinct, and so far permanent that, although of common 
origin, they will not revert again one to the other, or all to a common ancestral 
tfp6. Upon his view, theref ir^ ate three forms, which, under variation, 
geographical segregation, and the suppression of intermediate states, liave be- 
come fixed into what are generally called nearly related, representative 
fpecies. 

Finally he asks, how does it happen that they are now so sundered geo- 



feet lower than they are now, and continuous with those of Taurus, which also 

descended to the same lower level, nnd alon"- the Persian mountains were con- 
nected witli their Himalayan brethren, wliich also, upon the evidence of 

flaciers, must then have descended to fully 4,000 feet below their present level, 
'he Algerian forests present more difficulty. For their solution the recent 
discoveries of extensive comparatively modern changes in the form and extent 
of the Mediterranean are confidently appealed to ; the remains of the African 
Hippopotamus and Rhinoceros in Sicily so obviously indicating a continental 
extension from the Tunis coast to that Island, and the soundings lending coiw 
roboration to this view. If a forest thus extended at the glacial period will ac- 
count for the diffusion of the Cedars, tiie succeeding warm period driving them 
Bsrthward and up the mountains, with the consequent extinctions, may well 
aeeount foot Hw piesent separation and fi>r the present diffinences of the three 
surviving races. a. g. 

4. WeddelVs Chloris Andina has advancod to the close of the second 
volume with the IGih livraison^ issued Nov. 1861, Uius finishing the Monopet- 
alous and most of the Polypetalous orders. As to PUmtago, while adopting 
and confirming Decaisne's hint that the species are vastly overdone in the 
Prodromus, Weddell has not sufficiently, if at all, recognized the dicecio-di- 
morphism which pervades the genus, and which in this country has long been 
understood. Thm, bowever, is roost conspicuous in some groups of species 
which, not rising into the l^gh Andes, are beyood the limits of his woilu 
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GauJtkena, as Kalra, the founder of the genua, wrote the name, being dedica- 
ted to Dr. Gaulthier, it is a good idea of VVeddell's to insert the missing vowel, 
time hj a slight ohaiige mucing the name of the genus, GatUtkUria, cenfonn 
with that of the person commemomted. That it should have been so written 
in the first instance is clear enoufrh ; but it is doubtful if it be now worth 
while to change the original orthography, which is not iar amisa. Ckyltuada 
ia by no means peculiar to Sooth Amenca; Dr. Weddell moat have caaoaUy 
overlooked the North American species. 

The remark that the seeds afford characters by which the species of Epilo- 
M«n may be diatinifiiiahed, ia worthy ef attention. They do aflbrd good 
ehancteisin CEiMlAera. 

We cannot agree with Dr. Weddell in restricting the genus Malvastrum to 
that marked group the PhifUanthophorcu Thus restricted it would none the 
less rest upon a single character, and that one pertaining to tiie organs of ve- 
getation ; while a general view of the tribe will, we think, lead to the conclu- 
sion that the distinction between tiie styles with capitate stigma and those 
which are introrsely stigmatose is here well marked and well correlated with 
real affinities— that, in fact, MaivastruTn, as a whole, and especially those 
species which are referred back by Weddell to Malva, are really more closely 
related to Sida and to Spharakea than to the genuine, old-world Mcdva, 

The fact is overlooked \h&t M/osurus apdaluSy Gay, is often petaliferous, and 
oocnra in North America. 

Our remarks naturally run to criticisms of certain details. There can be no 
question Uiat the Flora Andina is a work of a high order of merit. o. 

ZOOLOOT. — 

6. Miitoire Naturelle dea Zoophytes £chmadermes, .... par 
lI.F*]>DiABDiHet par M.H.HiJB8i, Paris. Encyelop^dieRoret. 1862. — 
It would naiarally be anppoeed that a work on Echinoderms appearing in 
1868 would advance in some degree our knowledge of that cliiss ; the 

more so m the authors had access to the Collections of the Jardin dea 
Plantcs and to the best libraries of Paris. The authors had at their 
disposal the original specimens of Lamarck and could have cleared up 
many doubtfiil points, and it was at least to be eipected that fhia volume 
ahottid be a faithful record of what had been done in the different orders 
<tf Edlunoderms up to the time of publication. Instead of this it is a 
crude compilation of some of the most important works, made without 
any discrimination. The authors adopt or reject this or that classification 
at their pleasure without attempting to combine what there may be of 
truth in the different writers. The literature of later years seems to 
have escaped their notice entirely. Their ignorance of what has been 
done by American writers can hardly bo excused on the ground of the 
diflBculty of obtaining American publications in Europe. Wiegroann's 
Archiv which they quote so frequently contains in the excellent Reports 
of Prof. Luckart all that they needed to become acquainted with the papers 
of our Amerieaa Katutalists on GrinoldSi Starfishes, Eohini and Holo- 
tiiurians* Their neglect is not confined to this side of the Atlantic, even 
the papers of Gray, of P^rs, of Philipin are left unnoticed. It would 
be an endless task to enumerate the errors which have made this book a 
useless one, a needless addition to our overburdened scientific literature. 

What coatidence can we have in a compilation in which we are told 
that Oidarit tmpmaUi Lam. is found in New Holland ; that Attropyga 
roliate Gray, comes from South America and NueUoUUt recens from the 
Antilles, although a few lines above we had been informed that the single 
living representative of the genus Nudeolitea was found in New Holland, 
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and finally on page 641 Echinometra Quoyi, U. is said to be the young of 
Podophora atrata and on page 539 the same Echinometra Quoyiy U. is 
quoted as a species of the genus Ediiiiometra! I Wliat relianee ctn be 
placed in the eharacteristics of genera snch as Leioddaris in which we 
have given as generic, '*RadioIes en forme de longues baguettes sent 
toujours cylindriques et Usses," and on the next page we find as the specific 
character of Leiocidaris (Cidaris) Thouarsii " radicles subcylindriques tr^s 
granuleux," Cidaris hystrix and Cidaris papillaia are also referred to Leio- 
cidaris though their spines are anything but "Msses^ and " cylindriques.*' 
There is no uniformity in their nomenclature ; we find for instance Laioeid* 
arit mptnaUtL&m. immediatey below Lewddarit hystrix Desor, for what 
reason we are not told. On one page the species is credited to the author 
who first described it, no matter to what genus it has been afterwards 
removed, while on the next page the opposite course will be followed and 
the species credited to the author who first placed it in its proper genus* 
The authors are equally unfortunate in their synonymic lists, these lists 
have been simply copied ; they have not taken the trouble to compare 
their quotations : as for example in Cidaris haculosa the figures which are 
referred to in Savigny and the Revue et Magasin de Zoologie have 
nothing in common except that they have usually been quoted together 
by former writers. Iliis ia but a specimen of the manner in whi£ this 
book has been mannfootnied, and the enors and contrsdiotions which 
have been pointed out jitive are as numerous throughout the rest of the 
book as in the few genera we ha?e so briefly examined. A. a. 

IV. METEOROLOGY. 

Meteorology. — ^Director Wiluam IIaidingkr continues to give his 
particular attention to the investigation of Meteoric subjects, and has in 
several recent oommuaieatioiis to the Imperial Academy of Vienna given 
information of new meteorites and meteoric phenomena, as well as 
additional particulars respecting some of those already mentioned in 
previous papers, of which we give the following abstracts: 

(1.) (Meeting of June 20t"h, 1861.) The fall of the stone of Yatoor, 
near Nellore, in Hiodostan, (the latter place at 14° 23', N. JU, and 80° 4' 
£. of Greenwich,) took piece at 4^, p.m., on January 23d, 1852, and 
was witnessed by three persons, who watched their herds in the neigh- 
borhood of the Ghoutoo Canal, east <3i the village Yatoor, in the Talook 
of Toumalatalpoor, and west of Yeruguntapollen. 

They beard a single clap, similar to the report of a musket, then a 
somewhat rumbling noise. Looking in the direction of it, they saw, at a 
distance of about 80 fothoma, dust risio^ to the height of a man. 
Going thither they found in the ground, consisting of day and sand, a hole 
of two spans wide and two spans deep^ (15 to 16 inches,) and therein a 
white stone which was burst, and a fragment of which was carried away 
at once ; the greater portion, however, was dug up on the following 
morning, by the "moonsitf" of the village. The total weight of the 
three pieces has been estimated at one mound =74f Ibe., avdps. The 
white color of the stone ia very remarkable, since meteorites generally 
show a black crust* The sky was peifoctly dear and the air quiet; 

* H. wrote on the nuagin of flieeop7ofhjspaper,wliifllihes«itas: *Mthadm 
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the rc^rt was so unexpected and suiprisiDg, that tlie herds were fr^Ur 
«Md mod raB Ko pheiioiiMBa of light wtra olwimd. HmdiDgar 
nggMts thai the nil took place perfectly Terticallj. This would gi?e for 
the season and geographical latitude of Nellore of 14" 23', about 
three days after the entrance of the sun into the sign of Aquarius, and 
for 4^ p. M., about in the direction south from Ophiuchus towards the 
earth ; and the Yatoor stone can be considered as having come pretty 
nearly from this direction. 

According to Dr. Andfew Scott, it cooteim tiliflio Mid» aliiinla% 
magnesia, lime, sulphur, iron and nickel. 

(2.) At the meeting of July 4th, 1861, he gave some additional infor- 
mation about the Pariiallce meteorite, (this Journal, [2], xxxii, 442,^ 
from observations made on a piece of 1 lb. 7^ loth, (= 691 grammes,) 
which had been sent to the Impenel Oahinet by Frot Oh. A. Yonnff, of 
Hudson, Ohio. It forms on one side an uneven fracture plane, of about 
4^X3^ inches; about half of the other is covered with a crust, scarcely 
of 2^ of one line in thickness, of a brownish black color, and with but very 
little lustre. It shows the common roundish depressions, but remarkably 
enough, some only one half or even one quarter of an inch in diameter, 
and pretty steep ; the direction of the motion of the whole meteorite can- 
not be determined therefrom. The whole piece is pretty flat 

Kumerous pale gray, partly whitish portions, mostly quite roundish, 
imbedded through the mass, can be observed on a fracture ; on polished 
planes the structure becomes more perceptible, a homogeneous matrix 
does not really exist, and a lens shows even the minutest portion to be a 
mixture of heteiogeneoai partideiu QuHe a numeroua ooueetien of Tari- 
ous meteoric rocks would resuH if we could separate the larger fragments 
and rounded stones of this meteor, which it would be seen could have ob- 
tained their rounded form only in a previous condition. Whitish gray 
much-rounded fragments, up to \ of an inch in size, would pass for frag- 
ments of crystalline stones, similar to those of chladnite and piddingtonite 
of Chassigny and ShaUn. The compact Uaok ones, without lustre, of the 
same size, but remarkably angular, remind us of the peculiar Oold-Bok* 
keveid meteorites; then there are, in the mixture, metallic, compact or 
quite finely grained masses of an iron-pyritc? of similar size, more angular 
in shape, and quite indifferent to the magnetic needle, hardly to be consid- 
ered pyrrhotine, although their specific gravity, at 18° R, was == 4-520. 
Fine particlee of metiSlic iron are also present, but in very smaH 
qnantity, so that the spedic gravity of the piece at 18^ B» was =8*1 75 ; 
yet the stone was porous, and continually giving out a stream of air 
bubbles, so that it may perhaps be above 3'2. 

The most remarkable constituents, however, are certain mucli rounded 
yellowish or brownish particles, often yellow within and dark brown 
without, similar to those from PAigle, Chantonnay, Mentz, Segowlee, 
which on polished planes appear like being inclosed with brilliant 
metallic rings. But this inclosure is not produced by metallic iron, but 
by a substance like iron-pyrites. It shows but very isolated traces of 
incrustations by metallic iron, as in the meteorite of Assam, (this Journal, 
[2], XXX, 143,) and very characteristically in those of Serez and Renazzo. 
The inemstation of pyrites, howerer, must hare taken plaos eiaetly in 

Am, Jous. Sol— SaooMD Snims, Yob ZXXIV; Ka IOOL^-JTolt, 18681 
90 



Digitized by Google 



1§4 



Mim^Umneaus Inteliigence, 



tke same manner as that by metallic iron ; the particlee of matter — what- 
ever may have been die agency required to duiolTe the metallie iron, or 
ft lulphid of it, and pieeipitate the same — were moveable and collected 
by moistare on the aarfiMje of the roonded fragments of rocks in the me- 
teoric tufa, originating in the beginnintr from dust. In the larger maasflft 
of sulphid of iron are also minute particles of metallic iron. 

On the whole, the Parnallee stone resembles the beautifully marbled 
atone of Assam and that of Gbantonnay, bat it is distiBguiahed by its 
greater porosity and a less oompact structure. 

Dr. Andrew S. Scott mentions the following eoasUtuents as the result 
of a qualitative analysis: Silicic acid, alumina, ferric oxyd, magnesia, 
kme, iron, nickel, sulphur, and traces of cobalt and chrome. 

(3.) At the meeting of October lYth, 1861, he made a communication 
■sgarding tiie meteorites of Montpreis, which fell July 3lRt« 18S9. A 
letter of Mr. Misohite, of Montpreis, to Prot Suess, of Vienna, dated 
iiine 27th, contains the following data: 

"Joseph Kozel, Francis Romich and myself observed the bail on July 
81st, 1859, about 9^ p.m., when suddenly the sky towards north, in the 
direction of Faher, became illuminated, and the meteor moved from the 
Bortli over ihe castle of Montpreis with a hissing noise down throogh the 
air, with the velocity of a shooting star, but larger in size and of more bril- 
liancy, and fell right in front of the church of Montpreis and the wall 
of the chtircJiyard, partly upon white sandstone, partly upon the solid 
gravelly soil. This fall produced a small excavation of scarcely the depth 
of half a nut-shell, burned the sandstone and soil as large as a silver 
dollar. All the fragments were visible in a glowing state, during 6 or 8 
seconds, and when F. Bomich picked one up he bnmed his fingers con- 
siderably, so that we were afraid to pick them np. A quarter of an 
hour later I picked up the pieces yet warm and three in number; the 
rest was like sand or street dust in the black-s^rey burned hole, and 
acattered over the similarly burned stone. All the pieces have, unfortu- 
nately, been lost The fire of the mass was rather more yellowish than red. 
The £ftll, when touching the ground, was accompanied by a little dap, 
similar to that produced when rockets filled with star-fire, and yet burn- 
ing, touch the surface of water. The pieces picked up looked like slags, 
with a thin black crust." Althoucrh nothin!]^ has been preserved of this 
iall, it is fully authenticated, aud shows, besides, some important pecu- 
liarities. 

It is nartieolariy remarkable that the three pieces showed bright red 
iMit n few seconds after their fall. They were oertainly stone and not 

iron, or they would not have been broken into so many fracrmonts, like 
«and and street dust. We have no records of high temperatures of 
atones ; they are generally not warmer than if they had been lying in 
the sun, while on the other hand we have an ezampra of the ezoeedingly 
4)old and wvf large stone of Dhurmsala. The stone of Montpreis weighed 
eearoely more than 140 grammes. We might imagine that a small stone, 
especially if pr<jtty well intermixed with metallic iron, could be thoroughly 
heated from ike surface and become red hot, whilst the high tem- 
perature produced by the resistance of the air would not be sufficient to 
am n o rn ^ the oosmieal edd of the interior of a large stone, during the 
short time of its eosmieai path through our atmosphere. 
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The stone appears not to have had much of a fireball, but simply to 
have been red hot, the only, and at that very insigoidcant, noise was pro- 
duoed by its atrikicg the itone and Mil, the mukoB of wlikli H peneCmfeed 
but very little, ahowing that k ecmM not hA?e eome dewB wilih oenioil 

velocity. 

The fall took place obliquely, in the direetioii from north to MNithy but 
much deviating from a vertical line. 

The geographical situation of Montpreis is about 46*^ *l' K. latitude, 16° 
2V E. of Greenwich. Adding the northern wmth dittanee of neniy T* 
to the latitodOy we e»btain the altitnde of 53% from which the meteor d^ 
scended. An astronomical map, set for July Slst, 9^ 30*", gives the po- 
sition of the meteor at 270°, very nearly in the foot of Hercules, next to 
the head of the Dragon and Vega. The position of this region towards 
the earth is almost directly opposite to the translatoric motion of our 
aolar system in space, wht^, aoeordnig to Mftdler, is 7 miles (German) 
per seoond. We might presmne, therefore, that, as fiur as its position is 
concerned, the descending meteor remained stationary, or its approach 
was merely eftected by the translatoric motion of our solar system. As 
to the motion of the earth in its position in space, between Aries and 
Taurus, we may assume the nearly conformable motion of 4*1 (German) 
miles per second. Thus the meteor would haTO deseended on the ecliptic, 
probabff from the neighborhood of the Balance^ perhaps a real stranger 
to our solar system. 

A communication of Dr. Kreil to Prof. Suess mentions several meteoiSi 
which were observed nearly on the same date : 

At KremsmtiDster, on the 29th, in S.S.E., a large fireball, with a bright 
luminous tail, whieh fell almost Tertically towards the horisoa. It lasted 
8 to 4 seconds. 

At Laibach, on the 29th, at 8* 48™, a meteor in S.W. direction. 

At Edelbacb, near Montpreis, (in Lower Styria,) towards S.W., a fire- 
ball, followed by three shooting stars ; much hissin^^ rumbling fall, but 
nothing was found. 

At Neustadtl, (ECrain,) a meteor, like that at Laibaeh. 

(4.) At the meetings of October l7th and November 7th, I8§1, he 
gave some additional information about the metallic iron masses from 
Cranboume (near Melbourne, Victoria,) (this Journal, [2], xxxii, 441- 
443). The smaller mass, of about 3,000 lbs., is exhibited in Melbourne 
and intended to be sent to the World's Fair, which is to take place in 
London daring this year. 

The photographic view given represents it in its present position at 
Melbourne, which is the reverse of the original one. The following 
approximate measurements were sent by Dt, NeumayeTi and refer to the 
block in its original position : 

Viewed from N.E. to S.W. =3 ft. 1 in., to N.W.=1 ft 
» *• base, «« =s2 « S Op^ «* = — 11 in, 
«* *• N. Oc. «• =1 « 1 «« SL « =1 " » « 

The inner structure of the smaller piece could not well be determined 
from the few chips cut off with a chisel. Here and there was a wire-like 
strueture viiible, and richly diMeminated through the whde man, ulTer- 
white laminiB of adueibdnite, ahowing but lim laatm No leal omst 
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was observed, but a pretty large coatinj; of hydrated ferric oxyd, a proof 
ef STery long period niiee ita ialL £i tiie.well known ronndiab d%- 
praaakHia waa an hygroaoopio aabalraeeb oonaidered aa containing fenona 
oblorid. The sp. gr. Ibnnd by l)r. Kenmayer from 7*51 to 7*60 ; that of 

(he coating, 3'G6. 

Some of the chips, sent to Vienna, showed plainly, when sufficiently 
etched, the projectiDg edges of schreibersite ; well polished plates, when 
expoaed to beat, beantiAiny the pale yellow linea of achreibersite, in the 
wkmt fidet nd blue ground. An analyaiai made by Earl Ton Haner, 
gave : — ^very little insoluble reaidue, 90*48 p. e. of iroD, and 8*40 p. & of 
nickel, with a little cobalt 

The approximate measurements of the large, yet unmoved and appar 
rently immovable mass make it in the direction of 

NS =5 5 feet» — inchee. 
db = 8 « 1 « 

^ = 8 « 11 « 

A part of the maaa haa been separated and partly worked up. 

Li a figore given in H.'a oommunication the mass ia viewed from the 

north; the surrounding ground has partly been dug up; its probable 
height is estimated by Dr. Neumayer as not over 4 feet, the neutral plane 
towards magnetism being 1 ft. 10 in. below its upper limits, and 2 ft. 1 in. 
distant from its most southern point. Although the upper part is a 
atrong north pole and the lower a aouth pole, numeroos suooidinate 
poles are distribute 1 over the whole auifaoe. 

The positions of the two masses are given more accurately and com- 
pletely than before. Their direction, in an astronomical line, is from S. 
84** W. to N. 34° K ; their distance from each other 3-6 miles, (60 to 1' 
of the equator,) the smaller northerly of the larger. The geographical 
position of the smaller maaa is 88* 8' 8. lat, and 146* 22' E. of Green- 
wich ; that of the larger, 38* 11' S. lat, and 145* 20' E. of Greenwich. 

(6.) At the same meeting (Nov. 7th, 1861,) he mentions a magnificent 
meteor, observed by many persons in Southern Australia, on March 4th, 
1861, at bright daylight, {9^ 38™ 5», Melbourne mean time,) of which 
Dr. Neumayer made a report to a Melbourne paper, computed from 26 
observations. When first seen it waa 50 mUea above the ooean, and at a 
point of the ocean 30 miles from Cape Otway ; it passed through the 
zenith ; its diameter has been calculated at about 1,900 feet. From Neu- 
mayer's continued investigations (during the last 3 years) of shooting 
stars and meteors, it follows that this meteor came from a point of ra- 
diation in Perseus ; whilst a meteor of extraordinary size, observed at 
Uelboume in August^ 18£8| came from the latter point and moved 
towarda the former, so that both meteors had one and the same plane of 
motion ; a fact which, if inveatigationa were punned, might throw aome 
light upon this subject 

There are, according to Neumayer, other points of radiation for the 
southern hemisphere, and the periodical appearance of these celestial 
bodies does not ooindde with that for the northern ; there is no Au^st 
period, but one in July and one in December. No observations could be 
made during the last three yean in November, on aooount of the unfa- 
vorable state of the weather. F. A. Gm 
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5r. inSCELLANEOUS SCIENTIFIC INTELLI6EKCE. 

1. The California Geological and Natural History Survey. — Good 
progress has been made in this important work, during the jear and a 
naif in which it has been in progress. We have received copies of a ** Let- 
ter of ibo State Geologist relative t«Fthe progress of the State Geo1ogk»l 
Survey," addressed by Prof. Whitney, to the Governor of CaHfbmia, tod 
dated December, 1861. This gives the organization of the Survey and 
and outline of the ground gone over in the first year's explorations, show- 
ing great industry, the area already explored being equal to at least one 
hSt the area of the Stale of Hew York. Fortj-sera maps have been 
commeoced on a wnle of half an indi to a mile. The map of the region 
about San Francisco Bay comprising but a little comer of California 
(almost exactly the area however of the State of Connecticut) is nearly 
completed. The Topography of the State being so imperfectly known, a 
large amount of labor and expense falls on the Geological Survey in pro^ 
Tidmg the Geographical elements enential to even a tderably exact loca- 
tion of geological &ct8. Barometrical observations have been constantly 
kept up, and the data obtained for the determination of the elevation of 
about one hundred and fifty important points. Among others the Peak 
of Shasta about which sucn contradictory reports exist will be this sum- 
mer the object of special barometrical examinations. Large collections 
of fiwts and specimens have been made in General Geology, Palttontol' 
ogy, Economical Geology, Botany, Agrictfltural €(eology and Zoology, 
l^e preliminary Reports of the first and second year's work will be pub- 
lished in one volume, which may be expected by March, 1863. The law 
requires the Reports of the State Geologist to be sold for the benefit of 
the School Fund, wiiich requirement prevents our using important geolog- 
ical information derived from the labors of the Survey, in advance of iti 
publication. The appropriation made for the continuance of the Snnrey 
for the current year has been cut down to $1 5,000, eoe half the sum ashed 
for by the Geologist-in-Chief (viz: $30,000), owing to the disturbed 
condition of the public finances and the sad disaster by the flood of last 
winter, which made wreck of a large part of the taxable property of the 
State. It is aatisfiietory to know wat the floods have not been however, 
an unmixed evil, but that by their agency there is every prospect of a 
largely increased gold product this year. California is a vast region to 
explore, its area beinjr twenty times that of Massachusetts, and equal to 
the united area of Great Britain, Ireland, Belgium, Hanover, and Bavaria. 
The work is laborious not more from the extent of surface, than from its 
heat) dust, chaparral and want of roads. It is proper to say that the 
Geologiod coiMlnsionB already reached, fixing the true age of the anrili 
eroui and other metallic deposits, and of the Coal, are of the greatest 
importance. The work for 1862 has been reduced in proportion to the 
diminished appropriation — the finances of the State being so deranged aa 
to prevent even the prompt payment of the money appropriated. Prof. 
Whitney has wisely concentrated his remaining force upon the- field work, 
determined to make the reconnaissance as complete as possible before the 
publication of the first volume of the report 

2. LymatCa Trigmometer. — Mr. Josiah Lyman of Lenox, Mass., has 
made a very valuable addition to our instruments for exact geometrical 
drawing. It consists in a happy combination of the protractor, straight 
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edge and scale of equal parts. It is to be used in connection with a 
draughting board which has its sides adjustable. The inatmnMiit Is best 
undeistooa from the oat The long side of the semidrenlar protractor 
beilig plaoed against the edge of the draughting board, the steel ruler 
may be turned to make any required angle with the edge of the board. 
The angles are read by a vernier to minutes^ A tangent screw and damp 
afford facilities for small movements. 




Upon the raler slides a seafe plate for measuring distances 'or for lay- 
ing them down, there are six seales, Tepiesenting divisions of the indi 
into 8, 10» 12, 16, 20 and 24 parts. Each has a vernier to tenths, and 
on most of them smaller parts may bo estimated. The edges of the two 
parts of the sliding rule come down over the edge of the ruler to the 
surface of the paper, and fine marks on these edges make it easy to lay 
down accurately on the paper the distances indicated on Uie scales and 
verniers. 

The instrument thus affords the means of plotting angles and distances 
with great accuracy and dispatch. The aim has been to make it possible 
to lay down angles to minutes, and distances to thousandths of an inch. 
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One great advantage of the instrument is, that it facilitates the com- 
putation of areas in land Mirveyiug. Anything whteh abridges the labor, 
cf a proons so freqaeatly repeated, is of value. When the comers of a 
field have been plotted, the differences of latitude and the nevidian dia> 

tances can be measured, in a very short time, with an acconuj fiur groatir 
than that ordinarily used in the field work of a survey. 

No pains have been spared in the mechanical construction to make the 
instrument aoeurate. Ae methods of using it are ftUlj detailed in aa 
aooompanying manuaL This manual forms of itself, m iact, almost a 
complete treatise on land surveying. 

3. Donation of types of American Reptiles by the Smithsonian Inftt" 
tution to the Civico Museo of Milan. — In the May number of this Journal 
we published a note from Prof. Henry, in reply to a statement, by our 
Paris oarrespondent, that the Smithsonian institution, (excepting the 
British Museum,) was almost the only great establishment that had not 
contributed materials towards the work on serpents of Prof. Jan of Milan. 
In a recent article by Prof. Jan on the Typhlopidce, m the Archivio per 
laZoologia, etc., of Genoa, vol. i. p. 196, we find the tollowing remarks : 
We have received from the Smithsonian Institution original speci- 
mens of nearly all the species (of serpents) described by Baird and CKrardt 
and other American authors, and from the Museum of Philadelphia 
various types of Hallowell and Cope. Nearly all the specimens sent by the , 
Museum of Washington are intended permanently to enrich our collec- 
tion, thanks to the generosity of Dr. ilenry, general Secretary of the 
Smithsonian Institution, and worthy interpreter of an establishment 
founded with the single oljeet of promulgating and diffusing scientifio 
knowledge, and of according to all those occupied in such pursuits, an 
e£Bcient assistance and the most ample protection ; an estaWishmenti of 
its kind, not only rare but unique in the world." 

OBITVAST. 

Edward C, Siarriek, died in New Haven his native plsce, Jnne 11, 

1862, aged 51 yean. Mr. Herrick*s name has been identified with the 
history of American science for a generation, and it was a household word 
to the readers of this Journal. Scarce a volume of which, since 1836, 
has been without some contributions from bis pen. Mr. Herrick pos- 
sessed an encyclopedic knowledge; his mind grasped with equal tenaoi(j 
and accuracy a great variety of subjects rarely compassed by one individ- 
ual. His first published memoir was a description of the Crustacean 
Argulus catostomi in connection with Prof. Dana. It is worthy of no- 
tice, in passing, that the first contributions to science published by three 
of those who have since been known as among our most constant and 
valued contributors, viz : Profs. Gray and Dana, and Mr. Herriek, ap- 
peared in the same number of our first soies, vis: vol. zzzi. No. 2. lu. 
Herrick*s favorite study, in Zoology, was among insects. His researches 
into the history, habits and parasites of the Hessian Fly, (Cecidomyia des- 
tructor Say) are well known to entomologists. His principal published 
papers on this insect, appeared in 1841,(^> but his researches were contin- 
ued, at intervals, through life. His last contribution to this Journal was 
on the seventeen-year racust, and a critical notice of the new edition of 
Barria'a Insects injurious to v^;etation.<^ Bnt Mr. Herrick has been mudi 

(1) ThNJoumsl,ilI,16S. <t)[S],niii»4S8-4M. 
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better known to our readers by his very numeroua eontrihutions to 
meterolog^' and astronoraj. He was one of the first to point out the ex- 
itlMoe of the August period of ihootiDg 8tars,<^ bh omeiratioiiB having 
baea published before reports of European disooFeries had reached this 
eovBtry. Our knowledge of a shower in Deoember and of one in April 
is mostly due to him. His catalogue of showers in past timea,^*^ which 
was the fruit of immense labor, was so complete that few undoubted in- 
stances have been added by those who have since labored in the same field. 

For many yean he was a ooiMtant obaerver of the Aniora Borealisi and 
by his zeal influenced many others to make similar obserrationB. Ho 
first called attention to the frequent occurrence of this meteor in summer, 
at a time when the opinion was general that it was chiefly if not entirely 
confined to the winter months/^) a subject vividly brought to his notice 
by a remarkable Aurora on the 1st of July, 1837<!^. 

8oieoce» with Mr. Herriek^ was taSj tiie recreation of a laborious life of 
borinesB. Thuned as a bookseller, and for a time conducting that businen 
OB his own accountf he was in 1848 chosen Librarian of Yale College, 
and, in 1852, Treasurer of the same Institution, holding the latter office 
until his death. Mr. Herriek was eminent for his knowledge of books 
and precise memory of all that related to them. We copy the following 
ftom an appreciatiYe notice of Mr. Herridk which appeared in the ** Daily 
Journal,'' for June 12th, 1882: 

''In that Taried and miscellaneous knowledge which was congenial to a 
person of his comprehensive curiosity, his active habits, and his iron dili- 
gence, he had scarcely his equal in the University, and the extensive 
corresj)OQdence which he maintained for years with persons of varied 
pvrsBits, nsiding in CTeiy part of the country, and in Europe, is both an 
ovideaoe that his knowledge was extensive and highly priaed, and a mon- 
ument to his industry and his disinterestedness. As a man of business, 
be was distinguished for quickness, sagacity, and the rarest integrity. 
The whole community knew him as one of the few in whom all might 
confide, and whom none could possibly suspect. His reputation in these 
fespeols was such as but fm mortals attain or deserve. 

As afriend be was affectionate and true — spending his services and his 
care for all that needed them, and often doing this with a lavish hand. 
Few men have cherished so sacredly, and have exemplified so perfectly, 
the saying of the Lord Jesus : '*It is more blessed to give than to receive." 
His habits of life, interesting and peculiar as they were, — ^his genial sever- 
ities, and his good-natored asoeticisiins,— his channing simplicity,— his 
delight in nature, — ^his generous readiness to serve hh fiends, — his kind- 
ness to the poor,— his genuine, yet never malignant, hatred of oppressioii« 
injustice and trickery, — his pining love for his mother, with many name- 
less traits, peculiar and unique, were wrought together into a character of 
rare interest to the friends who delighted in his society, and never ceased 
to wonder at the singular, yet not inharmonius, blending of traits appro* 
priate to Socrates and the Apostle John.** 

It was in harmony with his deep modesty of character that he ordered 
that his funeral should be private^ and that no eulogy upon his life should 
be pronounced. 

(3) This Journal, [1], xxxiii, 170, 854,401. {^) [1], xrxv, 866»xl, 349,866, JOOdi; 
884, xliu, 201, 398. (i) [Ij, xxxiii, 299. (s) xxxiii, 148. 
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SHEFFIELD [YALE] SCIENTIFIC SCHOOL. 



F AC VIiTT. 



D.D. LI*D., Pruidkict. 

Frofenornf Ckil Engineering 

Prqfeeior tif Oeneraland AfpHed Chemittry 
Prqfmur tfMutrial HeetaiuM ami PAy«et. 

Prqfeemr Orgm C iawiiliy. 

^ F rqfenoriffibkMmgg. 
Pnfumr ^Am^iflkal md Agrieidtmi Oumktrsi 
/Mlmcfor m 



Rev. THEODORE D. W0OL8EY, 
WILUAM A. NORTON. MLA^ 
JAMES D. DANA. LL.D.« 
BENJAMIN SILUMAN« Jk., M.D^ 
Rev. CHESTER S. LTMAN, 
JOHN A. PORTER, M.D^ 
WILUAM D. WHITNEY* JUL, 
GEORGE J. BRUSH, M.A., 
SAMUEL W. JOHNSON, MJk., 
LOUIS BAIL, 

.Atsistanti in Cbemntry and Engineering are incluiled in the corpa of inttnictors. 
Lectures by the PhuMent and by Professors of the Academical. Medical and L«w 
Departments Ibrm part of the general coarse in this School and are also open to stodents 

of the specinl coursos. 

The new building of the Scientific School contains, besides tiie usual recitntion and 
lecture roomn, extensive .Metallurgical and Analytical Laboratories, and commodiuus 
halls for Agricultural and Technological Museumii. The institution is provided, both in 
its Chemical and Engineering dopartnents, with the most approTed apparatus aiM instni- 
raent.s of resenrc h, u it!) numenNw diagnuus and models, and with eitenstve minanlogieal 
and melaliurgical cui lections. 

Three distinct ooanses of instraetion irill be hereafter given. 

A genierBl course, embracing Mathematics, Phyf-icnl Scienf^. Mi'dem Lwiguagetr, Lit- 
erature, Hirtory, Political Economy and Commercial Iaw, and exieadinf tm:ough three 
yean. 

A ^teeial eomrm in Chemistry and Natonl Sdence, occnpyiiv two yean. 

Aepecinl ccmrsr in Engineering, e\ tending thlOl^ tWO yesn; Mid JfaUowed by t hi|^10r 
conrse in Engineering occupying une year. 

The courses in Chemistry ana Engineering are of a thoffovghlypiaetieal dmnolef, and 
embrace all departments of these branches. 

Ttfrsis of Admiuion. — ^The applicant must be at least sixteen years of age. The can- 
didate for a degree must sustain an examination in Arithmetic, Algebra, Geometry, Plane 
Trigonometry, the Elements of Naturul Philosophy and CliemiKiry. English Grummnr 
and Geography. Persons who are not candidates for a degree may be athnitied without 
examtnaiion to engage in any study tliey an qualified to pureue. 

jExpenses.— Fee for instraetion, 9100 par araium. Students of Chemistrv will be at an 
additional expense of $S5 per annam ior af^Miatos, fire and malarials. These charges 

are divided among the terms in proportion to their length. 

Dc,§7iees.— The degree of Civil Enoinckr will be conferred on persons who have sae> 

cessiully pursued the hitrher course in Engineering. The defjree of Bachelor of Phi- 
Losopuy will be touferred on those wiio h.ive pursued eiiiier uf iho oilier courses. 

Terms and Vacations. — The first term of tlie present Collegiate year commence* Sepl 
llth, and continues fuurteen weeks ; the Bccoiid begins Jan. 2d, and continues fourteen 
weeks ; the third commences May 7tb, and continues twelve weeks. The first term is 
Ibllowed by a vaeaiiim of two weaka, tha aaoond by one of three weeks, and iha thiid 
by oaa of aavan waeka. 

For farther infbmalioii mspacting diia School, addraaa Pni, Gm. J. Bruib, Saovatoiy 

of the Faculty. 

i ak College^ New Haveitf July, 1661. 
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OF THE STATE OF PEMSSVLVAMA, 
S^or tihe Promotbion of tlie 2k[coliLunlcj .A.rlH, 
18 PVBLI8BBD ON TBB FIKST 09 BACR MONTH, 

AT VIVB DOLLABS PER ANNUM FOR ONR ( OPV. EHUIT I>0|.I.AK3 FOR TWO COP> 
IBS, AND TEN DOLLARS FOR THrtFt: (Oi'lKS ; 

Payable on the completion of the Sixth Number. 

The Journal of the Franklin Institute is the oldest Periodical in the 
(Jnited States devoted to the spread of information oo subjects con- 
nected with the MechaDio and Manufacturiog Arts, aad the only one 
containing a complete record of American Patents issued since its 

establishment in January, 1826. 

Each number contains 72 pages octavo, published monthly, forming 
per annum two volumes of 432 pages, numerously illustrated wiih finej 
wood eats and engravings on steel and copper. Subscription price, $5' 
per annum. 

The Journal will be delivered free of postage when the subscrip* 

tion is pnid in advance. [ 
CoinmanicaLions and letters on business must he direcird to the 

AcTUAEy OF THE FrAWKLIN INSTITUTE, PHILADELPHIA J — the posLoge 

paid. 

Communications and remittances to be made to 

WILLIAM HAMIL'I'ON, Acluar;,, 

March, 1862. Fmnklia InatiUtte, i'tiiiadeipbia. 

BMTISH iraERALsTA 

<>1* a.> Oolclt'ii <-^<nitire, T^oiidoii. I :i , 

Has 00 hand a largo stock of the above, containing most of the rarest 
B K I T 1 S II MI N K 11 A L S. 

and some fine specimens of 
DEVONIAN FISHES 1 II O M SCOTLAND, 
(upwards of 50 species) and other very fine fossils from all formations, 
which can be obtained in collections or singly, on application as above. 
May, 1861.— [if] 

THE undersigned proposes to open in the City of New Yorlc on the 
1st of November next, a private Labohatory and Lecture Koou 
for instruction in Chemistry and those branches of Physics which are 
immediately connected with it. The course is intended to embrace 
ANALYTICAL AND TECHNICAL CHEMISTAY in all their 
branches, together with the subjects of Heat, Light and Elbctricitt, 
with their practical applications. It is intended to form a complete 
Scientific School at as early a period as practicable. For particulars 
and terms, address 

Da. WOLCOTT GIBBS, 
N«w Talk, Much ]t^l8ak-[4tj W EuiVMkSt^NmY^ 
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OF 

GH£M10AL BALANCES AND WEIGHTS, 

MANUFACTURED BY 

BECKER & SONS, 

M OO&TOBZA 8TASBT, BaoToteTXry If. V. 



No. 1. Assay Balance, loaded with 1 gramme in each pan sensi- i 

ble to milligramme, $40 j 

No. 2. Cliemical Balance, aensible to -j^ milligramme, with its 

load of i60 grms., $40 

No. 3. Same carrying 200 grms. and sensible to iV milligramme, 

wilb rider, $48 

i)iUo, with self-acting arrest for pans, .... $53' 
Dillo, wiih adjusiable shelf for supporting beaker of water 

when taking specific gravities, $62 

No. 4. Balance sensible to ^ milligrms. when loaded with 1000 
grms. in each pan, with new improved arrangement for lifting 
the charge off the knives, ....... $100 

Fine BalanOOS of every capacity made to order. 

Weights either grain or gramme for No. 1, ^6 ; No. 2, $8; No. 3, 
$10; No. 4, $15. 

BEPERENCBS. 

Becker & Sons are permiiied to refer to Profs. W. A. Norton, 
Geo. J. Brush and S. W. Johnson, of Sheffield [Yal^] Scieniific 
School. Sept. 1861.— [iC] 



EDWARD G. KELLEY, 

(Profbssob of Cbrmjstbt, Geology and Miubbalogt,) 

Importer and Manufacturer of all kinds of CHEMICAL AND PHI* 
LOSOPHICAL APPARATUS, and PURE CHEMICALS. 

0£i>l>iii.ete^ oi' j>J[ii]Le]:*als» loir ^a«le* 

■ 

At the Old Stand, 116 John St., New York. Established in 1840. 

Kblley*s Illustrated Catalogue eoataining over SOOculi, will be 

sent by mail on application. 
Ufty, I860.— til 
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BULLOCK & CRENSHAW, 

103 & 105 HO&IH SIXTH STREET, PHILADELPHIA, 

MANUFACTrREUS OF 
AND UCPORTERS OF 

CHEMICAL APPARATUS, GLASS AND PORCELAIN WARE. 

AgemU fiMT Ik Ovttting's (Londom) BAIiANCBB, 
which received the first premium at the exhibitions in London and Paris. 
Priced Catalogues furnished by mail, on application. 
lUf , 1861.— [i£] 



HENRY KRAFT & SON, 

.^jialytioal and 31!a,iiuii£i>otui*iii8p 

CHEMISTS. 

Laboratory, Flushing Avenue, near Walworth Street. 

Residence, corner Bedford and LaFayette Avenues, 

BROOKLYN) N£W YORK. 

ApriJ, 1861.— [St.] 



WANTED. 

BOWDITCirS TRANSLATION OF 
E.API.A€E*S ]I1£CAM<(IJJE €£I.E9T£, Vol. I. 

» ALSO 

Of the FVeneh text of Uie same, Vol. V. 

Apply at the Office of this JouruaL 

May, 186S. [tf.J 



SYNOPSIS OF THE REPORT ON ZOOPHYTES. Bt james D. 
DANA. 180 pp. 8vo, New Haven, 1859; containing descriptions of ill the qtedM 

in the Author's original 4to Report, \7hicfa is out of print. 

ATLAS -OF ZOOPHYTES (the same that was issued by the Government 
to illustrate the quarto Report), containing 61 colored plates in large folio. 

STRUCTURE AND CLASSIEIGATION OE ZOOPHYTES, 128 page* 
4to — being the introductory part of the Quarto Report 

REPORT ON CRUSTACEA, Two volumea of text, In all 1600 pages 
4to, and a folio volume of 96 niatea partly colored. 
Per copies of these works sodreaa the author, J. D. DANA, at NeV Haven, Goon. 

PHILADELPHIA AGADEXY OF 8GIENGES.— Price of Proceedings 
^1 per year, or 6 Nos. ; — two years complete a volume : — of the ** JottmaL" (OT 
TranaactiODs) in 4to, ||3.00 per number, 4 Nos. making a volume. 
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Abt. XVI. — On ihe Ancient Lake Habitations of Switzerland ; by 

John LubbocEi Esq., F.RS.* 

[The interest attached to ihe euljeet of Mr< Lubbock's me* 
moir wanranta its republication, as but few American leaders 

baye access to the original. M. Morlot, whose researches are 
• alluded to in this article, will be well remembered by the read- 
ers of this Journal from his paper entitled 'General yiews on 
Archaoology,' published in vol. xxix.] 

Abch^ology forms the link between Geology and History-^ 

the past and the present. If in its more recent portions it is 
scarcely distinguishable from llistory, yet when wc pass back to 
its commencement, we find ourselves to have imperceptibly gli- 
ded into the domain of Geology, without noticing any boundary 
to separate the one from the other. The beginingof Archaeol- 
ogy Deing, in bat the end of Geology, it is not stirprising 
that they should, in the course of their development^ have pre- 
aented some remarkable analogies. M. Morlot nas well pointed 
these out in his Legon dWvertuie d'on cours snr la haute anti- 
quity, fait a I'Academie de Lausanne.*' 

Even, indeed, as the remains of extinct animals were at first 
supposed to be few and far between, whereas, in fact, the surface 
of the earth is made up of the dust and skeletons of our pred- 
ecessors, so the relics of man, long looked upon as rare and ex- 
ceptional in their occurrence, are gradually presenting ti:iemselve8 
in unexpected profasion. Loth, however, to distrust the existing 

* From the Natural History Review for JanuAiy, 1862, p. 2A. 
Am, Jqom, Box.— Saocm Umamt, Vol. XXXlfi Kd. lOL— Sdt., ISttL 
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cbionologj, our aDtiquaries long lefenred all the roost beautiM 
and well made weapons to the Komans, just as all fessils were 
attribated to the action of the deluge. Passing on, then, with a 

graceful compliment to the two of our most eminent contempo- 
raries, M. Morlot points out that as Lyell, the reformer of Zool- 
ogy, by studying the changes now taking place on the earth's 
surface, has explained the results which Geology brings before 
us, and thus arguing from the known to the unknown, has used 
the Present as a key to unlock the Past ; so M. Thomson, by col- 
lecting the implements and recording the habits of the existing 
savages, has tnrown much light upon the manners and customs 
of andent times. Fully recognizing the imperfection of the rec- 
ord in the one case as well as in the other, we must |^ard oar- 
selves agunst any hasty conclusions and generalizations but it 
seems now to be well established that a considerable elongation 
of the received chronology is required in Archieolugy as decid- 
edly, though not of course to such an extent, as in Geoloey. 

Perhaps, also, we may regard it as, to say the least, highly 
probable, that in Northern Europe there have been three great 
epochs in the history of man — ^primary, secondary, and tertiaiy 
^the first of Stone, the second of Bronze,* and the third of Iron. 
This conclusion, which we owe in the first instance to the North- 
em and especially to the Danish Archaeologists, has been much 
strengthened by the recent researches in the lakes of Switzerland. 

It is however probable, as was mentioned in our last number, 
that the Stone period will require much sub-division. In all- 
classifications we are apt, at first, to take the apparent, for the 
real dimensions of the more distant portions, and it is only as 
we obtain a closer acquaintance with them, that we discover 
their real proportions. Thus, it would apoear, that the Stone 
age must be divided into at least two perious ; that of the drift 
on the one hand, and on the other hand, that to which the Ban* 
ish Kjdkkenmoddings and the Swiss Lake Habitations appear to 
belong. 

These Lake-dwellings or "Pfahlbauten," — a term whose near- 
est English equivalent is "Pile-works" — were made known to 
"US in the following manner. 

In consequence of the extraordinary dryness and coldness of 
the weather during the winter months of 1858 and 1854, the 
rivers of Switzerland did not receive their usual supplies, and the 

* In a grave at Mare Hill in Staffordshire, Mr. Otanag^n found" a piece of lead,** 
baling the appearance of wire, wMdi tabseqnent resewdiea proTa to have ** been 

accidentally fused from metalliferDUs gravel present upon the spot." May not cop- 

Cr have been first obtained from some bright piece of ore, used as an ornament, and 
rat with ita wearer t Tbo coiDoidmiee of ft toowledge of metal with 11m pnusti^ 
of burniDg the dead is at least significant. 

The copper of North American tumuli ia plainly traced to the depoeita of naiiye 
eof^per near Lake Superior.— Ena. 
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water in the lakes fell much below its ordinary level, so that in 
some places a broad strand was left uncovered along the margin, 
wkile in itib^n shallow banks wm oonTerted into islands. The 
water level of this season was, indeed, the lowest upon record. 

The k) west level marked on llie so-called stone oi StiKfit was that of 
1674, but in 1854 the water sank a foot lower. These unusual 
conditions, though very unfavorable to navigation, enabled the 
Swiss Archaeologists to make the important discoveries whicb we 
are about to bring before our readers. 

M. Aeppli of Meilen, on the Lake of Zurich, appears to have 
been the lirst to observe, in the bed of the lake, certain indica- 
tions of Jiuman activity, which he justly supposed might throw 
some light on the history and condition of the earliest inhabi- 
tants of the Swiss valle^ra In a small bay between Ober Meilen 
and Dollikon, the inhabitants took advantage of the lowness of 
the water to increase their gardens, by building a wall along 
the new water-line, and slightly raising the level of the piece 
thus reclaimed, by mud dredged from the lake. In the course of 
this dredging they found great numbers of piles, of deer horns, 
and also some implements. The researches at this place con- 
ducted and described by Dr. F. Keller, have been followed by 
similar investigations in other lakes, and have proved that the 
early inhabitants of Switzerland constructed some, at leasts of 
their dwellings above the surlhoe of the water, as is done in the 
present day by savages in various countries, as for instance the 
Papons of New Guinea, whose huts, circular or square in form, 
are grouped on wooden platforms, elevated a few feet above the 
level of the water, supported by numerous piles driven into the 
mud, and connected with the land by a narrow rid^e. 

This method of construction, indications of which are found 
in various parts of Europe, was especially mentioned by Her- 
odotiffi,* who describes the PoeonianS of Lake Prasias, in Thrace, 
as living in cabins situated on a platform, supported above the 
water by great piles. Each cabin had a trap-door opening on to 
the lake, and the whole settlement communicated with the main 
land by a bridge. 

The Swiss " P/ahlbauten" or lake habitations, have been de- 
scribed by M, Keller, in three memoirs presented to the Antiqua- 
rian Society of Zurich, in 1854, 1858, and 1860, and by M. 
Troyon, in a spedal work, "Sur les Habitation Lacustres," 
1860, in which the author gives a general account of what has 
been done in Switzerland, and compares the result obtained in 
his native land, with the lake dwellings of other countries and 
times. The discoveries in Lake Moosseedorf have been described 
in a special paper by MM. Jahn and Uhlmann (Die Pfahlbaual- 
terthumer yon Moosseedorf. Bern, 1857); and we owe to M, 

• Her. Book V, cb. 16. 
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Blltiinejer to works on the animal remains from the P&hlb«nt«n 

the first " Untersuchung der Thierreste aus den Ffahlbauten der 
Schweiz," published by the Antiquftrian Society of Zurich, in 
1860; and still more recently a lareer work* — Collections of 
objects from these localities have also been made by many Swiss 

Archaeologists. 

The Flora has been studied by M. Heer, whose results are 
contained in the last memoir published by M. Keller. Nor must 
we omit to mention M. Morlot's short paper in the Bulletin de 
la Sooiete Yaudoisei'* and bis more reoent "Lefon d'Oavertnre 
d*an cours sor la hante Antiquity lait al'Aoad^ie de Lansanne." 
From the conclusion of this lecture, indeed, I must express my 
dissent: not that I would undervalue what M. Morlot calls m 
Practical Utility of Geology, nor that I am less sanguine as to 
the future advantages of Archceology. Science, however, is like 
virtue, its own reward, and the improvemeut of the mind must 
be regarded as the highest object of study. However this may 
be, M. Morlot is, to use his own metaphor, laboring earnestly in 
the vineyard, and is improving the soi]| though, as in the (dd 
fitble, it may be in the false hopes of finding a concealed treasars. 
The Swiss Archaeologists have, indeed, made the most of a golden 
opportunity, Not only in Lake Zurich, but also in Lakes Con- 
stance, Geneva, Neufchatel, Bienne, Morat, Sempach, in fact in 
most of the large Swiss lakes, as well as in several of the smaller 
ones (Inkwyl, rfafllkon, Moosseedorf, Luissel), similar lake hab- 
itations have been discovered. In the larger lakes, indeed, not 
one, but many of these settlements existed ; thus, M. Keller men- 
tioDS, in Lake Bienne, eleven ; in Lake Neufchatel, twenty -six ; 
in the Lake of Qeneyai twenty*foar; in that of Constance, six* 
teen ; and many more, doubtless, remain to be discovered. 

The dwellings of the Gauls are described as having been cir- 
cular huts, built of wood and lined with mud. The huts of the 
Pileworks were probably of a similar nature. This supposition 
is not a mere hypothesis, but is confirmed by the preservation of 
pieces of the clay used for the lining. Their preservation is evi- 
dently due to the building having been destroyed by fire, which 
has hardened the clay and enablea it to resist the dissolving action 
of the water. These fhigments bear, on one side, the marks of 
interlaced bronches, while on the other, which apparently fi>rmed 
the inner wall of the cabiu, they are quite smooth. Some of 
those which have been found at Wangen are so large and so reg- 
ular that the Swiss Archaeologists feel justified in concluding 
that the cabins were circular, and from ten to fifteen feet in di- 
ameter. Though, therefore, the architecture of this period was 

* Die Fauna der Pfahlbauten in der Schweiz. Untersuchungen iiber die Gea- 
diichte der wilden und der Haua BaiigaUueve von Mittel Sarope von Dr. L. RUtit> 
BMytr. IMi woifc wmtaiM a full nmooA of tlwplyect ap to (h« pr wut time. 
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nrerj simple, still the weight to be sustained on the wooden plait- 
Ibnns most have been considerable, and thmr oonstraction, which 
must have required no small labor,* indicates a cousidmble 
population. It would, indeed, be most interesting if we could 
construct a retrospective census for these early periods, and M. 
Troyon has made an attempt to do so, though the results must 
naturally, be somewhat vague. The settlement at Morges, which 
is one of the largest in the Lake of Geneva, is 1200 feet long and 
150 broad, which would give a surface of 180,000 square feet. 
Taking the cabins as being 15 feet in diameter, and supposing 
ihat they occupied half the aurfitoe, leaving the rest fi)r gang- 
ways, we may estimate the number of cabins at 811, and if we 
suppose that, on an average, each was inhabited by four persona, 
we shall have, for the whole, a population of 1244. Starting 
from the same data, we should obtain for the Lake of Neufcha- 
tel, a population of about 6000. Altogether, 68 villages, belong- 
ing to the Bronze Age, have been discovered in Western Switz- 
erland, and by the same process of reasoning they may be sup- 
posed to have contained 42,500 persons ; while for the preceding 
epoch, the popolalion may, in the same manner be estimated at 
81.876. 

For a moment it may surprise us that a people so uncivilised 
ahould have constructed their dwelliDgs with immense labor on 
the water, when it would have been so much more easy to have 
built them on dry land. The first settlers in Switzerland, how- 
ever, had to conttind with the Boar, the Wolf, the Bear, and the 
Urus ; and subsequently, when the population increased, and 
disputes arose, the lake habitations, no doubt, acted as a fortifi- 
cation, and protected man from man, as they had before preserved 
him from wild beasts. 

Switzerland is not| by any means, the only country in which 
Jake dwellingB have been used as fortresses. In Ireland, a num- 
ber of more or less artificial islands, called " Crannoges,"t are 
known historically, to have been used as strongholds by the 
petty cliiefs. They are composed of earth and stones, strength- 
ened by numerous piles, and have supplied the Irish Archaeolo- 
gists with numerous weapons and bones. From the Crannoge 
at Dunshuglin, indeed, more than 150 cart loads of bones were 
obtained, and were used as manure I These lake dwellines of 
Ireland, however, come down to a much later period than those 
of Switzerland, and are frequently mentioned in early history. 
Thus, according to Shirely, "One Thomas Pheliiplace, in his 
answer to an inquiry from the Government, as to what castles 
or forts O'^NeU hath, and of what strength they be, states (May 

* "Increasing density of population is equivalent to inorearing fiudUty of |lfO« 
dnctioa.'' Baitiat, Uarmooies of Political CEooDomyi p. 12. 
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18, 1567) : ' For oasdeB, I ihiiik it be not iiiiknown,iiiito your Hon* 
on, he trusteth do point ihereiinto for his safety, as appeareth 

hj the raising of the strongest castles of all his countreys, and 
l£at fortification that he only dependeth upon is xnMnrtm JfftA' 
water loghes in his country, which from the sea there come nei- 
ther ship nor boat to approach them : it is thought that there 
in the said fortitied islands lyeth all his plate, which is much, 
and money, prisoners and gages : which islands hath in wars to 
fore been attempted, and now of late again by the Lord Dep- 
uty there, Sir Harry Sydney, which for want of means ibr aafii 
oonduets upon the water it hath not prevailed.' " 

Again, the mu) of the escheated territories, made for the Grov* 
emment, a. d. 1591, by Francis Jobson, or the " Piatt of the 
Oonnty of Monaghan," preserved in the State Paper Office, con- 
tains rouph sketches of the dwellings of the petty chiefs of Mon- 
aghan, wnich "are in all cases surrounded by water."* In the 
"Annals of the Four Masters," and other records of early Irish 
history, we meet with numerous instances in which'the Crannogea 
are mentioned, and some in which their position has not preser- 
ved them firom robbery and destmetion ; so that we need not be 
sarprised to find that most of the Swiss Lake habitations appear 
to have been destroyed by fire. Though, however, these latter 
resemble the Irish Crannogee in their position and use, they differ 
considerably from them in their construction. In one or two 
places, indeed, as for instance at the Steinberg, in the Lake of 
Bienne, it is possible that an island may have been formed, the 
bottom of the lake having been artificially raised. It is curious 
that a canoe laden with stones, was actually found near this spot, 
it having, apparently, sunk with its load, at the time when the 
Steinberg was in process of construction. After all, however, it 
seems probable that even in this case, the object was onljr to ob- 
tain a firmer foundation for the piles. At the present time the 
highest part is eight feet below the surface of the water, and 
nothing justifies us in looking back to any such alteration of level. 
Moreover, even now the piles project two or three feet above the 
surface, upon which, therefore, the cabins cannot have been in- 
tended to stand. A small island in Lake Inkwyl, however, re- 
produces almost exactly the Irish Crannoge. 

Ator havinff chosen a &vorable situation, the first step in the 
construction of the Lake habitations was to obtain the necessary 
timber. To out down a tree with a stone hatchet must have 
been no slight undertaking. It is, indeed, most probable that 
they made use of fire, in the same manner as is done by existing 
savages in felling trees and making canoes. Burning the wood 
and then scraping away the charred portion, renders, indeed the 
task far more easy, and the men of the Stone period appear to 

* Ibid p. 281. 
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liaye avoided the lue of Uig^ trees, except in making tbmr ca- 
noes. Their piles were imbedded in tiie mod for from one to fiye 
feet, and must also haye prqjeoted from four to six feet aborethe 
water level, which cannot have been very different from at pres- 
ent. They must, therefore, have had a length of from 16 to 30 
feet, and thev were from 3 to 9 inches in diameter. The pointed 
extremity which entered into the mud still bears the marks of 
the fire, and the rude cuts made by the stone hatchets. The piles 
belonging to the Bronze period lieiDg prepared with metal axes, 
were mnch more regularly pointed, and tne differences between 
the two have been ingeniously compared to those shown by lead 
pencils well and badly cut. "braging the piles to the lake, and 
fixing them firmly, must have required much labor, especially 
when their number is considered. At Wangen alone M. Lohle 
has calculated that 40,000 piles have been used ; but we must re- 
member that these were probably not all planted at one time, 
nor by one generation. Wangen, indeed, was certainly not built 
in a day, bat was, no donbt, gradually added to as the popula- 
tion increased. Herodotus imorms us that the Pceonians made 
the first platform at the public expense, but &at subsequent! j 
at eyerj marriage (and polygamy was permitted), the bride- 
groom was expected to add a certain number of piles to the com- 
mon support. In some localities, as at Robennausen, on Lake 
Pfeffikon, the piles were strengthened by cross beams. The 
Pileworks of subsequent periods differ little from those of the 
Stone age, except, perhaps, that they are more solidly constructed. 
The piles, also, are less decayed and project above the mud far- 
ther than these of the preceeding epoch. M. Moriot oonsiden 
that the horizontal platform rested upon the top of these pilesy 
at such a height as to allow for all ordinary variations in tha 
level of the water. M. Suter, however, supposes that in sons 
cases, at least, the platform was not attached to the perpendie»» 
lar piles, but rested upon the water, rising and sinking with it. 
The structure of the Pileworks at Wauwyl, in the Canton of 
Lucerne, certainly seems to favor this view. It was composed 
of four rectangular divisions, separated by narrow channels, over 
which, no doub% bridges were thrown, and threngh which ca- 
noes might pass. The piles were less numerous than usual, and 
were grouped principallv around the outer edgeof theplatfoma. 
In this case they have been preserved by peat ; they are from 
three to four and a half inches in diameter, all rounded, and not 
formed of split timber. In order to ascertain their length, M. 
Suter dug up two of them; the longest penetrated four feet 
through the peat, and ten feet six inches into the ancient bed of 
the lake ; the other, also four feet through the peat, but only four 
feet six inches lower. M. Suter examined the niles carefully, 
but fruiUessl J, to ascertain any maimer in whion the platlim 
csn have been attached to them. 
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Tlte platform itself oonsisted of fiye layers of treeSi cariously 
tad carefally fastened together by clay and interlaoed branches 
of trees, but like the perpendicular piles they were examined in 
Taio for any traces of notches, mortises, holes, ligatures, bolts, 
or any contrivance, hy which the upright piles and the platforma 
could have been fastened together. 

Not only were the debris of their repast, and other rubbish 
thrown into the water, but more or less valuable weapons and 
instruments must have been sometimes lost in this manner, es' 
pocially as children £>rm6d, of course, the usual proportion of 
the population. Many of the articles presently to be mentioned, 
were however, in all probability, engulphed at the destruction 
of the P&blbauten, some of wmoh were perhaps burnt and re 
built more than once. 

The number of stone implements which have been already 
found is quite astonishing ; at Wangen, in Lake Constance, many 
hundred weapons of various sorts have been discovered, and a 
great number also at Moosseedorf, Wauwyl and Robenhauseui 
in none of which places has a single piece of metal been as yet 
met with, a fact which, taken in connection with the great num- 
ber of bronze implements which have been collected from other 
Pileworks, clearly indicates that the settlements above mentioned 
belonged to the age of Stone. Not only, however, is metal ab- 
sent, and not only, as we have already seen, does the Fauna in- 
dicate a greater antiquity, but the stone weapons themselves are 
less varied and less skiHifully made. Most of them are made from 
rocks which occur in Switzerland, though it is probable that the 
flint was brought from France. The absence of any great blocks 
of this valuable material in Switzerland accounts for oar not 
finding any of the large, flat axes which are so characteristic of 
northern Europe, and especially of Denmark. At Wangen, the 
atone implements resemble those of Moosseedorf, and are prin* 
cipally formed of indigenous rocks, which to judge from the 
fragments scattered about, were evidently worked up at these 
two places. One or two bits, however, consisted of Oriental 
nephrite, which is green, transparent, and of remarkable hard- 
ness, and if these really belonged to the Stone age, the fact is 
very remarkable, as this sabstance, according to Swiss mineral- 
ogists, does not naturally occur in Switzerland, and must have 
been brought from Egypt or Asia. On this point, however, it 
would be desirable to have more information; since, if we are 
to suppose that any such extended commerce existed, it is diffi- 
cult to understand why bronze and iron were not also introduced. 
Weapons of nephrite have also been found at one or two other 
places, belonging to the Bronze age, and where therefore its 
presence is less inexplicable. The stone impliments found in 
the settlements belonging to this earliest period consists of ham- 



Digitized by Google 



I 



/. Lubbock on the Ancient Lake Habitations of Switzerland, 169 

merSf axes, knives, saws, knoe Heads, anow beadsy oom crush* 

* en, and polishing blocks. Some of the hammers were made of 
serpentine with a hole pierced through one end, and aie, like all 

pierced stones, of very great rarity, belonging perhaps onl^ to 
the end of the Stone period* Some of them are cylindncali 
others more cubical in shape. 

The axe was preeminently the implement of antiquity. It 
was used in war and in the chase, aa well as for domestic pur* 
poses, and great numbers have been found, especially at Wangen, 
{Lake of Cbnstance) and Concise (Lake of Neu£shatel). With 
a few exceptions they were surprisingly small, especially when 
compared with the magnificent specimens from I)enmark ; in 
length they varied from six inches down even as low as one, 
while the cutting edge had generally a width of from 15 to 20 
lines. Flint was sometimes used, and nephrite, or jade, in a few 
cases, but serpentine was the principal material. Most of the 
larger settlements were evidently manufacturing places, and many 
spoilt pieces and half finished specimens have been fouud. The 
process of manu&cture is thus des<Sribed by M. Tro^on. After 
naving chosen a stone, the first step was to reduce it by blows 
with a hammer to a suitable size. Then grooves were made 
artificially, which must have been a very tedious and difficult 
operation, when flint knives, sand, a little water, and an unlim- 
ited amount of patience, were the only available instruments. 
Having carried the gooves to the required depths, the projecting 
portions were removed by a skillful blow with a hammer, and 
the implement was then sharpened and polished on blocks of 
sandstone. 

SomeUmes the hatchet thus obtained was simply fixed in n 
handle of horn or wood. (Generally, however, the whole instm* 
ment conusted of three parts. A piece of horn, two or three 

inches in length, received the stone at one end and was squared 
at the other, so as to lit into a longer handle either of wood or 
horn. These intermediate pieces present several variations, some 
are simply squared, others have a projecting wing which rested 
against the handle, some few are forked as if to receive a wedee, 
and one had a small transverse hole apparently for the insertion 
of a peg. 

The knives may be considered as of two sorts. Some differ 
£x>m the axes, principally in having their width greater than 

their length. In other cases they were made of flint flakes. In 
this manner also were obtained the saws, which in addition had 
their edges somewhat rudely dentated; they were fixed into 
handles of wood by some sort of cement ; but we do not find 
in Switzerland any of the semilunar saws, which axe irequeot ia 
Denmark. 

Am. Jovb. SoL—flaooKD Sibiii, Yqu ZZXIY, Na IKRk— 01»s.,18BiL 
21 
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The arrow lieads wm made of flinty or in iome oases of rook 

onrstal, and wersi as in Ireland, of three principal sorts, between 

which however, there were a great numv varieties. The firsl 
sort had a diamond shape, the posterior half of which was, in 
some specimens, shorter and rounded olf. The second sort bad 
the posterior margin more or less excavated, so that the angles 
being produced, i\s it were, into wings, clasped the shaft and en- 
abled the arrow head to be more firmly iixed. In the third sort, 
the middle part of the posterior side had a projeotion which sank 
into the shaft. There are also found rounded stones, pierced 
with one, or sometimes with two holes. The use of these is un- 
ocrtain, but they may perhaps have been used to sink fishing 
lines. 

" Waste not, want not," is a proverb which the Lake dwellers 
thoroughly appreciated. Having caught any wild animal, except 
the hare, they ate the flesh, used the skin for clothing, picked 
every fragment of marrow out of the bones, and then in many 
eases, fashioned the bones themselves into weapons. The larger 
and more oompact ones served as hammers, ana, as well as horns 
of the deer, were used for the handles of hatchets. In some 
cases pieces of bone were worked to a sharp edge, but they can 
only nave been used to cut soft substances.* Bone harpoons, 
poignards, arrow heads, and javaline heads also occur, and pins 
and needles of this material are very common. Teeth also, and 
particularly those of the wild boar, were used for cutting, and 
were also, in some cases, worn as ornaments or arralets. There 
can be little doubt that wood was also extensively used for differ- 
ent purposes, but unfortunately most of the implements of this 
material have perished. A wooden mallet, however, was found 
at Concise. 

For our knowledge of the animal remains from the Pile works 
we are almost entirely indebted to Prof Riitimever, who has 
published two memoirs on the subject. (Mittheilungen des An- 
tiq. Gesellschaft in Zurich, Bd. xiii, Abth. 2, 1860; and, more 
recently, a separate work, Die Fauna des Pfahlbauten in der 
Schweiz, 1861). The bones are in the same fragmentary coudi- 
lion as those from the Kjdkkenmdddings, and have been opened 
in the same manner for the sake of the marrow. There is also 
the same absence of certain bones and parts of bones, so that it 
is impossible to reconstruct a perfect skeleton even of the com- 
monest animals. 

Tlie total number of species amounts to about 66, of which 10 
are fishes, 3 reptiles, 17 birds, and the remainder quadrupeds. 
Of the latter, eight species may be considered as having been 
domesticated, namely, the Dog, Pig, Horse, Ass, Goat, Sheep, 

* Aconnting to Sir E. Belcher, however, f^harpeoed pieces of horn are used hj 
the XiqiuaiMiafal Ibe preparataoo of ffint weu|>oas. 
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and at least two species of Oxen. The bones very seldom occur 
in a niitural condition, but those of domestic and wild animals 
are mixed tojgetber, and the state in which tbey are found, the 
marks of knives upon them, and their having been almost al« 
ways broken open for the sake of the marrow, are all evidencci 
of human interference. 

Two species, the one wild, the other domestic, are especially 
numerous, — tlie Stag and the Ox. The remains of these two- 
indeed equal those of all others together. Tt is, however, inter- 
esting, that in the older settlements, as Moosseedorf, Wauwyl, and 
Robenhausen, (Lake Pfeflikon,) the Stag exceeds the Ox in num- 
ber of specimens indicated, while the reverse is the case, in the 
more modem settlements of the western lakes, as, for instance^ 
those at Wangen and Meilen. 

Next to those in order of abundance is the Hog. More spar* 
ing again, and generally represented by single specimens where 
the preceding occur by dozens, are the Roe, the Goat, and the 
Sheep, which is most numerous in the latter settlements. With 
these rank the Fox and the Martens. The Fox indeed, appears, 
whether from choice or necessity, to have been eaten during the 
Stone period. This conclosion is derived from the fact that the 
bones often present the marks* of knives, and have been opened 
for the sake of the marrow. While, however, it is very freqaent 
in the Pileworks of the Stone epoch, it has not yet been iound 
in any settlement belonging to the bronze period. Oddly enough 
the Dog is, at least in the lake dwellings of the Stone period, 
rarer than the Fox, though more common than the Ilorse or the 
Ass ; and of other species but few specimens have been met with, 
though, in some localities, the Beaver, the Badger, and Hedge- 
ho^ appear in some numbers. 

The Bear and Wolf, as well as the Urus, the Bison, and the 
Elk seem only to have occasionally been captured ; it is probable 
that the latter species were taken in concealed pit& 

From the smtdl lake at Moosseedorf, M. Biitimeyer has identi- 
fied the following list : — Of the Dog, 3 specimens; Fox, 4 speci- 
mens ; J^eaver, 5 specimens ; Eoe, 6 specimens; Goat and Sheep, 
10 specimeus; Cow, 16 specimens ; Hog, 20 specimeusj Stag, 20 
specimens. 

It is certainly very striking to find two wild species repre- 
sented by the greatest nnmb^ of specimens, and parUcolarly 
80, since this is no exceptional ease ; but the whole sum of the 
wild, exceeds that of the domesticated individuals, a result more- 
over which is confirmed by the other settlements of tliis epoch. 
Not only does this indicate a great antiquity but it also proves 
that the population must have been sometimes subjected to great 
privations, not only from the necessary uncertainty of supplies 
so obtained, but also because we cannot suppose that foxes would 
have been eaten except under the pressure of hunger. 
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In his first memoir, Profl Riitimeyer gives an interesting table 
wlitcli I here sabjoin, premisiDg that 1 denotes a single individ* 
nal; 2, several indiyiduals; 8, the species which are common; 
4^ those wbicli are very common ; ana 6, those which are present 
in great numbers. An x indicates a trace, and I have inserted 
a 4- in those cases in which the species have occurred since the 
table was constructed. I may also repeat that Moosseedorf, 
•Wauwyl, Ex)benhausen, and Wangen belong to the Stone period 
while Meilen, and Concise were also inhabited during that of 
the Bronze, and Auvernier and Steinberg have even produced a 
few weapons of iron. 



1 The Browu Bear 

2 The Badger 
8 The Martin . 

4 The Pine Martin 

5 The Pohu ai 

6 Til.' Enniue 

7 The Otter . 

8 The Wolf . 

9 The Fox . . 

10 Thp Doir . . 

11 The WUd Cat 

12 The Hed^eho^ 
18 The Beaver . 
14 The Squirrel 
ir> 'I he Miirsh Boar , 

16 The Wild Boar , 

17 The DomeatleHoff 

18 The ITorMe . . . 

19 The Elk .... 

20 The Stag , . , 

21 The Roe .... 
01 The Fallow Deer 

23 The Ibex . . . 

24 The Goat . . . 

25 The Sheep . . , 
aaiheUrus . . , 
97 The Earopeau Biflon 

28 The Ox .... 

29 The Kite . . . 

80 The Goshawk 

81 The Sparrow hawk 
8B The fHDfcdove . . 

gThe Wild Duck . 
The Gargauey . . 
86 The Heron . . 

86 The freahwater Tortoise 

87 The edtble Frog 

88 The Salmon 

89 The J^ike , . 
40 The Carp . . 



Ursus Arctos . • 
Meles vule;ai1s . 
Mustela Foina 
" Martes 
*' PutoriuB 
Erminea 
Lutra vulgaris , 
Canis Lupus . . 
" Vulpes . . 
*' frtinillarls . 
Felis Qatus • « 
Srinaceas eiiropo0iu 
Castor fiber . . 
Seiurufi europcru3 
Sus Scrola jjalustrls 
" *' feruB 
M ** domeatlens 
Equus Caballus . 
CeiTUs Alees 

Elaphus , 
Capreolus 
Deina . . 
Capra Ihe.v . . 

" llircus 
Ovis Aries . . 
Bos primigenios 
♦* Bison . . . 
" Taurus domesticus 
Falcu luilvus , 
palumhailiis 
nisus . . 
Colqmba paJumbna 
Anaa boseha^ 

" querqueduia V 
Ardea ciuerea 
Cistudo eoroptta 
Bana eaenlenta . 
Salmo salar . . 
£sox lueius 
Qyprinus carpio 
leociscna 
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The additional species added since this table was published 
are: — 

42. The Mouse, M. sylvaticus. A single specimen, from Robenhausen. 
Our eotnmon hoose-mioe and rats ■eem to hare been iinlraowD, mtd «fen 

this species is at present represented by bnt a single specimen. 

43. The Hare, Lepus timid us. Of this species only a single bone has 
yet occurred. It was found at Moosseedorf. It is very remarkable that 
any nation should have eaten the Fox and spared the Hare, and nothing 
but a feeling of superstition can account for such an anomaly, which, 
however, accords well with the entira absence of the Harefirom theKjOk- 
kenmdddings of Denmark. 

44. The Chamois, Antilope rupioapm. This species is lepnsented hj 
B piece of skull from Robenhausen. 

45. A second race of domestic Oxen. 

46. The Ass. 

The additional birds which have been discovered are : — 

Aquila fulvn, Meyer. The Golden Eagle, At Robenhausen. 

Aquila halisetus. A single bone found at Moosseedorf is rather doubU 

fully referred to this species by M. RUtimeyer* 
Striz atves. From Concise. 
Sturnus vulgaris. *^ Bobenhausen. 
Cine! us aquatinus ** 
Tetrao bouasia " 

Ciconia alba. Not unfrequent at Moosseedorf and Robenhausen. 
Fulica atra. Bobenhausen. 
Larus.8p.in ^ 

Cygnus musicus " 
Anser segetum ** 

The additional spedes of fish are: — 

Perca fluviatilis. Robenhausen. 
Scardiuius erythropthalmus. ** 
Chondrostoma nasus, * 
liOta vulgaris. " 
And one or two species belonging to the genus Squalins. 

The common Mouse and our two House rats, as well as the do- 
mestic Gat and the Barndoor fowl are absent from the Lake hab- 
itations of Switzerland as from Ejdkkenm^din^ of Denmark; 
at least Prof. Kiitimeyer attributes to a later period a single bond 
of the latter which was found at Merges, a settlement belonging 
to the Bronze period. 

The bones of the Stag and the Wild Boar often indicate ani- 
mals of an unusual magnitude, while on the other hand the Fox 
appears to have been somewhat smaller than at present. 

The Dogs varied less than at present, in fact thej belong to 
one Tsriety, which was of middle sisse, and appears to have re- 
sembled our present Beagles. (M. Biitimejer describes it as xe- 
Bembling the Jagdhund '^and the *' Wachtelhund." 
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The Sheep of the Stone period differed from the ordinary form, 
in its small size, fine legs, and short, goat-like horns : particulars, 
in which it is nearly resembled by some northern, and mountain 
varieties at the present day, as for instance by the snudl sheep of 
Shetlands, Orkneys, Welsh hills, and parts of the Alps. At 
Wauwyl, however, M. Btitimeyer found traces of an inaividual 
with large horns. 

The number of Wild species of Sheep is so great, and our 
knowledge of them is so deficient, that M. Riitimeyer does not 
venture to express any opinion concerning the origin of our do- 
mestic varieties except that he is inclined to trace them up to 
several wild races. 

It is singular, that ihough remains of the Horse have yet been 
found in all the Pileworks, they are so rare that their presence 
may almost be considered accidental : thus Wangen has only pro- 
duced a single tooth, Moosseedorf, a metatarsal Done, which has 
been polished on one side, Robenhausen, a single os naviculare 
tarsi and Wauwyl, only a few bones, wliich may all have be- 
longed to a single specimen. On the other hand, when we come 
to the Bronze period, wx liud at Steinberg, numerous remains of 
this species, so that, as far as these slight indications go, the Horse 
though undoubtedly present in the Stone age, seems to have 
been rarer than it became at subsequent periods. All the re- 
mains of the Horse belonged undoubted! y to the domestic species. 

Though he refers some bones to the Wild Boar, and others to 
the Domestic Hog, yet he considers that the greatest numbers of 
the remains of this genus belong to a different race, which he calls 
Sus scrofa palustris. This variety was, in his opinion, less pow- 
erful and dangerous than the Wild Boar, the tusks being much 
smaller in proportion ; in fact he describes it as having with the 
molar teeth of an ordinary full grown Wild Boar, the premolars, 
canines, and incisives of a young Domestic Ho^. He considers 
that all the bones of this variety from Moosseedorf, belonged to 
wild, individuals, while of those from Nidau-Steinberg, Boben* 
hausen, Wauwyl, and Concise, some bore in his opinion eviden- 
ces of domestication. It has been supposed by some naturalists 
that this variety was founded only on female specimens, but in his 
last work, M. Riitimeyer combats this opinion at some length, and 
gives copious descriptions and measurements of different parts. 
He also points out numerous sexual differences in the S. palus- 
tris, of the same nature, but not so well marked, as those of the 
Wild Boar. Kelvino; also on its well defined geographical and 
historical range, he denies that it can be considered as across be- 
tween the Wild Boar and Domestic Hog, or that the differences 
which separate it from the former, can be looked npon as mere 
individual peculiarities. IL^ considers, indeed, that as a wild 
animal it became extinct at a very early period, though the tamo 
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Swine of India which agree oloselj with Uiis noe may perhaps 
have been descended from it. 

Our Domestic Hog first makes its appearance in the later Pile- 
works, as for instance at Concise. M. Eiitimeyer does not, how- 
ever, consider that it can have been derived from the Wild Boar 
(Sus scrofa), nor does he think that it was tamed by the inhabi- 
tants of Switzerland, but is rather disposed to look upon it as 
having been introduced, and the more so, as he hnds at Concise 
traces of an Oz {R, Urochoemtf) which does not occur in the 
earlier Pileworks. In considering whether a given animal was 
wild or domesticated, we must be guided by the following con- 
siderations; the number of individuals represented; the nuative 
proportions of young and old ; the absence or presence of very 
old individuals, at least of species that served for food ; the traces 
of long, though indirect, selection, in diminishing the size of any 
natural weapons which might be injurious to man ; the direct 
action of man durinig the life of the animal ; and hnaliy the text- 
ure and condition of the bones. 

Applying these considerations to the Sus palnstris from Moos- 
seedorff it is evident, firstly, that the argument derivable from the 
number of young specimens loses much of its force on account of 
the great fertility of the Sow, and the ease with which the young 
can be found and destroyed; secondly, in the number of indi- 
viduals represented, it is equalled by the Stag, which certainly 
was never domesticated; thirdly, some bones of very old indi- 
viduals have been found and some of very young, even of un- 
born pigs ; the smallness of the tusks is, according to M. Biiti- 
meyer, a characteristic of the race and not an evidence of domes- 
ticatioQ ; the bones are of a firm and dose texture, and the only 
cases of decay have arisen from an extreme degradation of the 
teeth, which would certainly be unlikely to occur in a domestio 
animal. Finally, none of the teeth show traces of any filing or 
other preparation, except such as may have taken place after the 
death of the animal, from all of which reasons M. Riiti meyer 
infers that the inhabitants of Moosseedorf had not yet succeeded 
in taming either the Sus scrofa palustris or the Sus scrofa ferus. 

M. Butimeyer has paid great attention to the texture and con- 
dition of the bones themselves, and in many cases can from these 
alone distinguish the species, and even determine whether the 
bone belonged to a wild or a domesticated animal. 

In wild animals the bones are of a firmer and closer texture, 
there is an indiscribable, but to the accustomed eye very charac- 
teristic, sculpturing of the external surface, produced by the 
sharper and more numerous impressions of vessels and the greater 
roughness of the surfaces for the attachment of muscles. There 
is also an exaggeration of all projections and ri(^es, and a dimi- 
nution of all mdififermit sur&ces. In the consiaeration of the 
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mudns of Oxen, these diatiDctioiis Have proved of Uie greatest 
importance. By their assistance, an d th i s is in some resjMCto the 
most interesting part of the work, M. Riitimeyer has convinced 
himself that besides the two wild species of Bos, namely the 
Urus {B. primigeniiis) and the Aurochs {B. bison or bison MwrO' 
j>eus), three domestic races of Oxen occur in Pileworks. 

The first of these is allied to, and in his opinion descended 
from, the Urus, and he therefore calls it the Primigenius race. 
This yariety oocnra in all the Pileworks of the Stone {>eriocL 
The second or Trochooeros race, he correlates with a fossil spO' 
oies described nnder this name by F. vou Meyer, from the Dil avi- 
um of Arezzo and Siena. This variety has hitherto only h&ea 
found at Concise. 

The third, or Longifrons race, is by far the most common of 
the three. It occurs in all the Pileworks, and at Moosseedorf and 
Wangen — that is to say, in the settlements which are supposed 
to be the oldest, almost to the exclusion of the Primigenius race. 
M. Rfitimeyer considers that it is the domesticated form of A 
longifrons of Owen, but as the word " longifrons" seems to him 
to oe inappropriate and incorrect, he nses the name " brachycc 
ros," whicn was originally proposed in manuscript by Owen for 
this species, but which has also been used by Gray for an African 
species, and ought not therefore to be adopted. 

A subsequent portion of the work is devoted to the examina- 
tion of the existing races of European Oxen. The old Trocho- 
ceros race he considers to be extinct, but he sees in the great 
Oxen of Frieshind, Jutland, and Holstein, the descendants of the 
Bos primigenius. This race does not now oocnr in Switzerland, 
but ne considers that there are at present in that coantry two 
distinct varieties of Domestic Oxen. The one of various shades 
between light grey and dark brown, but without spots, and pre- 
vailing in Schwyz, Uri, Wallis, &c., in fact, in the whole country 
south of a line drawn from the Lake of Constance to Wallis, 
agrees in its general osteological characters with the Bos longifrons 
of Owen. The other or spotted variety, which is generally of 
smaller size, and prevails in Northern Switzerland, is considered 
by M. Biitimeyer to be descended from the B. frontosos, a spe- 
oies found fossil in Sweden and described by Nillson. 

I will not express any opinion of my own as to these conclu- 
sions. The sabject is one no less difficult than important, and 
oar space does not permit us to lay before our readers the details 
given by M. RUtimeyer, to whose work therefore we must refer 
all those who wish for more information on the subject. All 
naturalists must feel much indebted to M. Riitimeyer for the la- 
bor h^ spent, and the light he has thrown upon the subject, 
whether we eventually adopt his conclusions or not 
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Hmmni bones occur in t^e Ptleworks but very seldom, waA 
may no doubt be referred to accideiits, especially as we find tliat 
those of children are most numerous. One mature skull was, « 
However discovered at Meilen, and has been described by Pro- 
fessor His, who oonsiders that it does not differ much from the 
ordinary Swiss type. And while his work was in the press, M. 
Rutimeyer received from M. Schwab four more skulls, two of 
which were obtained at Nidan Steinberg, one at Sutz, and one 
firom Biel. 

M. Troy on has a very interesting chapter on the different 
modes of burial ; he points out that the disporition of the corfm 
after death, had a deep meaning and is perhaps of greater im- 

Sortance than the nature of the tomb, which must in many cases 
ave depended upon that of the materials which came to hand. 
The Greeks generally burnt their dead ; considering fire as the 
means of purification, while the Persians shrank from such an 
act, regarding fire, according to Herodotus, as a deity. Other 
nations, looking upon the earth as the universal mother, returned 
into her bosom the remains of their dead, fortunately ignorant of 
the deduction that as we brought noting into the world so wa 
can take nothing out of it, and regarding it therefore as a sacred 
duty to bury witn the departed his most usefbl weapons and most 
beautiful ornaments. This belief seems to have been almost as 
general as the hope of a resurrection, and even among the Jews 
we find a trace of it in the words of Ezekiel (ch. xxxii, 27). "And 
they shall not lie with the mighty that are fallen of the uncircum- 
cised, which are gone down to hell with their weapons of war.** 
In tombs of the Stone age the corpse appears to have been 
almost always, if not always, buried in a sitting position, with 
the knees brousht up under the chin, and the hanos crossed over 
the breast.* Tms attitude occurs also in many Asiatic^ African, 
and American tombs. M. Troyon, quotes the following passage 
firom a work published by Andr^ Th^vet, in 1575; ^^Quand 
done (speaking of the Brazilian aborigines), leurs parents sent 
morts, ils les courbent dans un bloc et monceau dans la lit ou 
ils sont dccedds, tout ainsi que les enfants sont au ventre de la 
m^re, puis ainsi envelopp^s, lies et garrotte de cordes, ils les 
mettent dans une grande vase de terre." M. Troyon adds, " Chez 
certains Indiens, Tee m^res, apr^ avoir donn^ a rhomme, avant 
de Tinhumer rattitudequ*il avait dansle sein matemel, epanchent 

* See foe Denmark, Worsaac'a iVntiqoities, Eng. Edit p. 89. To jodae from 
Ifr. Bateman's exeelteot Tolame Just puhuriied, ** Ten years dig^ngs in Oelttc mol 
SwEon Gravchills," the same position was, to say the least of it, vory common irr 
mrty British Tombs, ia which also the oorpae was generally deposited on its left 
tide. It would be rwj interesting if some «fdiaM>lqgis( would tobnlate all tii« aiy 
eounts of ancient graves, showing the otnamrats and weapons whidilmTe becB fbmid 
with different methods of interment. 

Am. JotTB. ScL— Second Sxbiss, Vol. XXXI Y, No. lOL— Sspt^ l&Si, 

98 • • 
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Itnrltilfliurlfttomlw. Pel mage dig mtos, qui miimle lliomine 
aftt^ n mort au petit enfiint qu'eUes nourriflent de leor liit, t'ett 

, oonserv^, 8auf Faltitade, il est Tnui, jusqu'aa oommenoement de ce 
Mole, dans le oentre de I'Earope, dans la yall^ alpestre des Or- 
monts:" making this last statement on the authontj of M. Tef* 

lifle, wno was himself an eye witness of this extraordinary custom. 

Making allowance for the marine animals, such as the seals and 
oysters, tne cockles, whelks, kc, the fauna thus indicated by the 
remains found in the Swiss lakes, agrees remarkably with that 
which characterizes the Danish Kjokkenmoddiogs, and belongs 
evidently to a &r later age than that of the celebrated stone hatch- 
whieh were first made known to ns bj the genius and pern* 
rmokee of M. Boucher de Perthes.* 

l^tMul of the Elephant and Bhinoceros we find in the latter 
or second Stone period, in that namely of the Kjokkenmoddinc 
and "Pfahlbauten," the Urus and Bison, the Elk and the Bed 
deer already installed as monarch of the forests. The latter in- 
deed, with the Boar, appears to have been very frequent, and to 
have formed a most important article of food to the Lake dwell- 
ers. The Urus, or great fossil Ox is now altogether extinct. It 
was mentioned by Csdsar, who describes it as being little smaller 
than an elephant (Hi sunt magnitndine paoIo inm elephantos, 
q>ecie et colore et figoratauri.) Aecording to Herbenrtein, it 
•till existed in Switzerland daring the sixteenth century, soon 
after which, however, it mnst have become extinct. 

The Aurochs, or EurqMan Bison seems to hare disappeaied 
fjrom Western Europe even earlier than the Urus. There is no 
historical record of its existence in England or Scandinavia. In 
Switzerland we cannot trace it later than the tenth century, but 
it is mentioned in the " Niebelungen Lied," of the twelfth cen- 
tury, as occurring in the Forest of Worms, and in Prussia the 
last was killed in the year 1775. At one period indeed, it ap- 
peals to have inhabited almost the whole of Europe, mnch of 
Aua» and part eyen of Amerioa, bnt at present it is confined in 
Europe, to the imperial forests in Lithnania, where it is preserved 
by the Emperor of Eussia) while, according to Nordmann and 
von Baer, it still exists in some parts of Western Asia. 

We liave no notice of the existence of the Elk in Switzerland 
during the historical period, but it is mentioned by Ca?sar as ex- 
isting in the great Ilercynian forest; and even in the twelfth cen- 
tury it was to be met with in Sclavonia and Ilungary, according 
to Albertus Magnus and Gesner. In Saxony, the death of the 
last is recorded as having occurred in 1749. At present it in* 
habits Prussia and Lithnania, Finland and Biissiai Scandinavia 
a&d Siberia, to the shores of the Amoor. 

• Wbeflier the Drift nee of men were reelly Uie eiborigiiM] UMbilMitt of £» 

rope, still rBmAuu to be ascertained. M. Riitimeyer hints, thnt ?nrteBgllfWfftl ^it" 
ihbaiion iadica t ea ft jtiU greater antiquity for U)« huraaa race. 
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The Ibex disappeared from most of the Swiss Alps, perhaps 
not much ktnr liuui the Elk. 11 fingered longest in the Weit 
in GlaroB the laet one perished In 156^ thoogh near Ohiavenna it 

existed until the ommenoeihent of the 17th century, and in the 
Tyrol until the second half of the 18th, while it still maintains 

itself in the moantains surrounding Mont Is^ran. 

The extermination of the Bear, like that of the Ibex, seems 
to have begun in the East, and not yet to be complete, since this 
animal still occurs in the Jura, iu Waliis^ and in the South East* 
em parts of Switzerland. 

The Fox, the Otter, and the different species of Weasels, are 
still the common oarnivora of Switzerland, and the Wild Oal^ 
the Badger, and the Wolf still occur in the Jnim and the Alps, 
the latter in oold winters Tentnring even into the pUins. 

The Beaver on the contrary has at last diaappeared. It has 
long been very rare in Switaerland, but a few survived until the 
beginning of the present century, in Lucerne and Wallis. Bed 
deer were abundant in the Jura and Black Forest in the twelfth 
and thirteenth centuries, though they do not appear to have been 
so large as those which lived in earlier times. The last was shot 
in Basle, at the close of the eighteenth century, while in Western 
Switzerland and Wallis they lingered somewhat longer. The 
Boedeer still ooenis in some places. 

The fauna thns indicated is oertainlj very mnch what might 
. have been expected. We find most of the species which char- 
terize the post-tertiary epoch in Europe. Some of the larger 
ones have since fidlen away in the struggle for existence, and 
others are becoming rarer and rarer every year, while some main- 
tain themselves even now, thanks only to the inclemency and 
inaccessibility of the mountainous regions which they inhabit. 
The gradual process of extermination which has continued ever 
since, had however even then begun. 

Taken as a whole, therefore, the animals of the Swiss Pile- 
works belong evidently to the Fauna, whieh commenced in post 
Tertiary times with the Mammoth, the Bhinoeeros tiohorhinn% 
the Cave Bear and the fossil hyena. These extinct species ap- 
pear to have coexisted in Europe' with all of its present indigen- 
ous inhabitants; it was, indeed, long supposed that man belonged 
to a subsequent period, but recent investigations have shown, 
that he is no exception to the rule. 

While, however, we must regard the Fauna of the Stone age 
as belonging to the same Zoological epoch with that of the later 
drifts ou the one hand, and the present time on the other; we 
cannot forget that the immense time which had elapsed since the 
end of the Tertiary period, has produced great changes in the 
Fauna of Europe. In this Post-tertiuy era the Pileworks oe> 
«np7, so to say, a middle position. Distinguished fiom theprai- 
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ent Fauna of Switaeiiand in the posseaakm of the XJnui, the 
Bkon, the Elk, the Stag, and the Wild Boor, as well as by ^ 
more general distribution of the Beaver, the Wolf, the Ibex, the 
Boe, &c., they differ equally from the drifl gravels in the absenoe 
of the Mammoth, the Bhinooeroa^ the Cave Beftr, and the Cave 
Hyena. 

M. Riitimeyer, however, thinks that we may carry this divis- 
ion farther, and he considers that some of the Pileworks present- 
ing a more archaic character than others, they may be arranged 
as follows : — 

Istly, Moosaaedoif 

2ndly, As being somewhat more reoent, Wauwyl, Bobenhau* 

sen, Wangen, and Meilen. 
ddly, The like habitations of Western Switzerland. 
It is of coarse unneoessary to point out the interest and import- 

ance of such a distinction, Avhicn accords so well with that indi- 
cated by the study of the weapons and the state of preservation 
of the piles. Thus, the Urus has only occurred at Moosseedorf 
and Robenhausen ; the Aurochs only at Wauwyl ; the Bear only 
at Moosseedorf and Meilcn. A glance at the table given at page 
172, will show that several other species have as yet only occuj> 
xed at Moosseedorf and Bobenhausen, a fact however which in- 
dicates rather the richness than the antiquity of these localities. 
Possibly indeed we may consider the presence of these larger 
species as an iadication of their greater abundance in the oldest 
period; but we must not forget that not only the Bear and the 
Elk, but also the Aurochs and Urus come down to a much later 
period. On the other hand, the abundance of wild animals, and 
the fact that at Moosseedorf and Wauwyl the Fox was more 
abundant than the Dog, while elsewhere the reverse is the case, 
certainly speaks in favor of the greater antiquity of these two 
settlements. 

The evidence derived from the distribution of the domestic 

animals is perhaps more satisfiustory. The Sheep is present even 

at Moosseedorf, though not so numerous as at the Steinberg. On 
the other hand, the Horse is frequent at the SteinbeiXt while at 
Moosseedorf only a single tooth was discovered, and even this 
had been worn as an amulet or an ornament, and may have been 
brought from a distance. Finally, the domestic Hog of the pres- 
ent race is absent from all the Pileworks of the Stone period, 
excepting perhaps the one at Wauwyl, and becomes frequent 
only at the Steinberg. 

If succeeding investigations confirm the conclusions thus indi- 
cated, we may perhaps conclude that the domestic animals, 
whidi were comparativelv rare in the Stone period, became more 
firequent after the introdaction of bronze, a change indicating 
and perhaps producing an alteration of habits on the part of thd- 
inhabitants. 
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Rare, indeed, as they may have been, Oxen, Horses, Sheep 
and Goats could not be saccessfuUy kept through the winter io 
Ihe climate c$ Switzerlaodf without stores of pTovinon and some 
aort of shelter. A pastoral people, therefore, must have reached 
a higher grade than a mere nation of hunters. We know, more- 
over, in another manner, that at this period agriculture was not 
entirely unknown. This is proved in the most unexpected man- 
ner, by the discovery of carbonized Cereals at various points. 
Wheat is most common, having been found at Meilen, Moossee- 
dorf, and Wangen. At the latter place, indeed, many bushels 
were found, the grains being united in large thick lumps. At 
other times the grains are free, and without chaff, resembling our 
present wheat in size and form, while more rarely they are still 
m the ear. Ears of the Hordenm hexastichon L. ([the six rowed 
Barley) are somewhat numerous. This species differs from the 
H.' yul^areli. in the number of rows and in the smaller size of 
the grains. According to De Candolle, it was the species gene- 
rally cultivated by the ancient Komans, Greeks, and Egyptians. 
In the ears from Wangen, each row has generally ten or eleven 
grains which however are smaller and shorter than those now 
grown. 

Still more unexpected was the discovery of bread, or rather 
cakes, for leaven does not appear to have been used. They were 
flat and round, from an inch to 15 lines in thickness, and, to 
judge from one specimen, had a diameter of four or five inches. 
In other oases tne grains seem to have heen roasted, coarsely 
ground between stones, and then either stored up in large earth- 
enware pots, or eaten afler being slif;btly moistened. A similar 
mode of preparing grain was used m the Canary Islands at the 
time they were conquered by Spain, and even now constitutes 
the principal food of the poorer classes. In what manner the 
ground was prepared for the cultivation of corn we know not, 
as no agricultural implements have as yet been found except 
sickles ; it is nrobable nowever that bent stakes supplied the place 
of the plougn. 

Carboniz»i Apples and Pears have also been fbund at Wangen, 

sometimes whole, sometimes cut in two, or more rarely into loup 
pieces, which had evidently been dried and put aside for winter 
use. The apples are more frequent than tne pears, and have 
been found not only at Wangen, but also at Eobenhausen in Lake 
Pfeffikon, and at Concise in Lake Neufchatel. Both apples and 
pears are small and resemble those which still grow wild in the 
Swiss forests. No traces of the Vine, the Cherry, or the Dam- 
son have yet been met with, but stones of the Wild Plum and 
ibe Prunus padus have been found. Seeds of the Baspberry and 
Blackberry and shells of the Hazel nuts and beechnuts occur 
pleatifail J in the mad* 
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From all this, therefore, it is evident that the nourishment of 
the dwellers in the Fileworka consisted of corn and wild fruits, 
of fishj and the flesh of wild and domeetic animala. DoabtlesB 
alio nulk was an important aftide of their diet 
The list of i^ts fonnd in theTilew<»ia stand as fi>llow8:— 
Tmm abici. Corylus arenuia. 

picea. PniDiu spinost. 

" sylvestris. " padus. 

Quercus liobur. Bubus idaeus. 

Fagiis sjlvaticus. frudooBUS. 
Populus tremula. WhMt 
Betalaalba. Hordeum diBtiebiiiii. 

AIdus glutinofta. hexastichon. 
Trapa natans. — This species was supposed to be extinct in Switzerland ; 
but, as M. Troyon informs me by letter, it has recently been discovered ia 
a living condition. It has, however, become ?ery rare. 
Flax, Hemp, J uncus, Arundo. 

Neither Oats nor Rye have yet been found. Small pieces of 
twine and bits of matting made of hemp and flax may have 
been parts of some article of clothing. For the latter purpose 
also there can be little doabt that the skins of animals were used, 
and some of the stone implements seem well adapted to assist in 
their preparation, while the bone pins, and the needles made irom 
the teeth of boars, may have senred to &8ten them together. 

The Pottery of the Stone age presents nearly the same char- 
acters in all tne settlements. Very rude and coarse, it is gene- 
rally found in broken pieces, and a few entire vessels have been 
obtained. The potter's wheel seems to have been unknown, and 
the baking was very imperfect. The form was frequently cyl- 
indrical, but several of the jars were rounded at the base, and 
without feet. The rings of pottery, which at a later epoch 
were used as stands, for these earthern tumbkrt are not found in 
the Lake habitations of the Stone period, bnt some of the ves- 
sels bad small projections which were pierced in such a manner 
that strings might be passed through them, and the vessels migh^ 
in this manner be suspended. Some of them were also pierced 
by small holes at different levels. Professor Ileer suggests that 
these may have been used in the preparation of curds, the small 
holes being intended to permit the escape of the milk. 

Several of the vessels are ornamented with simple markings, 
cenerally mere impressions of the fincer or of the nail. Neither 
in the Stone, nor in the Bronze period, do we ever find either in 
the pottery, or on the bronze weapons, any representation, how- 
ever rude, of an animsl ; the ornamentation being generally con- 
fined to straight or curved lines, forming in many cases a very 
elegant ornament. One vase, however, which was found at Wan* 
gen, is distinguished by more elaborate omament8| theUnes being 
evidently intended to represent leaves. 
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The lakes on which Pileworks of the Stone era have as yet 
been fbond, are Constance, Zurich, Bienne, Nenlbhatel^Geilevay 
Bikwyl, NoflBbaomen, Flefflkon, Moosse«dor( and Wttowjl. 
Settlements of the Bronze period existed on the Lakes of GenevSi 
Labsel, Neufchatel, Morat, Bienne, and Sempach, but none have 
as yet been found on Lake Constance. It has been supposed 
Ironithis that the age of Stone lasted longer in Eastern than in 
"Western Switzerland, and that liint and serpentine were in use 
on Lake Constance long after Bronze had replaced them on the 
Western Lakes. We can hardly suppose that the inhabitants of 
Inkwyl and Moosseedorf in Berne, who imported flint from 
France, can have been ignorant of the neighboring civilization 
on tho Lake of Bienne. Perhaps, however, settlements of the 
Bronze a^e may yet be fi>und on the Lake of Constance ; but as 
the question now stands, Fileworks of the Metallic period are 
peculiar to the Western and Central Switzerland. The con- 
structions of the latter period are more solidly built, but do not 
otherwise appear to have differed materially from those of the 
Stone age. They are often, however, situated farther from the 
land and in deeper water, partly no doubt on account of the 
greater facility of working timber, but partly also, perhaps, be- 
cause more protection was needed as the means of attack were 
improved. The principal implements of Bronze are, swords, dag- 
gers, axes, spearheads, knives^ arrowheads, pins, and ornaments. 
The number of tjieae weapons which have hcea discovered is al« 
ready very great. 

From the settlement atEstavayer, in Lake Neufchatel, the fol- 
lowing collection of bronze implements has been obtained : — 

Pins with large spherical and ornamented heads, 36; Pins with ordin- 
ary heads, 02; Knives, 26; Bracelets, 15; Sickles, 5 ; Axe, 1; Hook, 
1 ; Chisel, 1 ; Small rinfrs, 27 ; Buttons, 2 ; Dagger blade, 1 ; Arro^ 
head, 1 ^ Pieces of spiral wire, 6 ; making altogether, 214 objects of 

bfOMB* 

Again at Morges (Lake of Geneva) forty-two bronze hatchets 
and thirteen pins nave been fi>nnd. From the Steinberg 
Schwab has obtained five hundred bronze hair-pins, besides other 
instruments of the same metal. These are of the same type as 
those found in other parts of Europe, and the swords are char- 
acterized, as usual, by the small space allowed for the hand« 
They were, however, made in Switzerland, as is shown by the 
discovery at Moiges of a mould for celt8| and at Estavajer of a 
bar of tin. 

The pottery of this period was more varied and more skillfully 
made than that of the Stone age, and the potter's wheel was al- 
ready in use. Kings of earthenware .are tommon, and appear 
to have b^en ussd as supports for the round bottomed vases. 
As neither eopper nor tin oconr in Switzerland, the possession of 
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bronze implies the ezistentie of commerce. It is difficult to say 

from whence the copper was obtained, but Saxony and Cora- 
wall are the only parts of Europe which produce tin. It is kofr- 

ever, possible that Asia may have supplied both the one and the 
other. The presence of arnber shows that there must have hooa 
a certain amount of communication with Northern Europe. 

The Pileworks of Switzerland appear to have become grad- 
ually leas numerous. During the Stone age they were spread 
07er the whole country. Confined during the Bronze era to the 
Lakes of Western Switzerland, doling that of Iron, we find 
them only on the Lakes of Bienne and Nenfehatel In these 
settlements not only has a new substance made its appearance 
but the forms of the implements are different We have indeed 
copies of the bronze axes made in iron, just as we found before 
that the early bronze celts were copies of the still earlier stone 
axe, but these are exceptional cases. The swords have larger 
handles and are more richly ornamented ; the knives have straight 
edges ; the sickles are larger ; the pottery is more skillfully made 
and is ornamented with various colors ; the personal ornaments 
axe also more Tailed, and glass for the fiist time makes its ap- 
pearance. 

CoL Schwab has found at the Steinberg more than twenty cres- 
cents, made of earthenware, and with the convex side flattened, 
to serve as a iooU They are compressed at the sides, sometimes 

plain, sometimes ornamented, from eight to twelve inches from 
one horn to the other, and from six to eight inches in height. 
They are considered by Dr. Keller to be religious emblems, and 
are taken as evidence of moon-worship. He refers to Pliny, xvi. 
95 ; " Est autum id (viscum) rarum admodum inventu et reper- 
tum magna religione petituretante omnia sexta luna^ (fim prin- 
cipia mensum annorumque his&cit^ etsaaculi post tncesimum 
annum quia jamyirium abande habeat neo sit sui dimidia ; omnia 
sanantem appehntes suo vocabuh." This passage he translates as 
follows : " The misletoe is however very rar^ hut when it is 
found it is gathered with great religious ceremony, especially on 
the sixth day of the moon, at which epoch begin their months, 
years, and divisions of thirty years, because it has then sufficient 
force, and yet is not in the middle of its course ; calling it Heal- 
all in their language." This name has generally been referred 
to the misletoe. (See The Celt^ Roman and Saxon, p. 48.) But 
the Swiss arohasologists consider that this is a misteke, and that 
it properly refers to the moon. 

A field of battle at Tiefenau, near Berne, is remarkable for 
the great number of iron weapons and implements which hare 
been found on it. Pieces of chariots, abont a hundred swords, 
pieces of coat of mail, lance heads, rings, fibulae, ornaments, 
utensils, pieces of pottery and of glass, accompanied by more 



. /• LMock on the Ancient Lake HabUaUons of Switzerland* 185 

than thirty pieces of GranliBh and Massaliot money anterior to our 
era, enable us to refer this battle field to the Koman era. 

After thk period ve find no more eiridenoes of Lake babita* 
lions on a larger scale. Here and tbere indeed a few fisbermen 
may have lingered on the half destroyed platforms, but tbe wants 
and babits of tbe people bad changed, and tbe age of Fileworks 
was at an end. 

We have, however, traced them through the Stone and Bronze 
down to the beginning of the Iron period. We have seen evi- 
denccv*! of a gradual progress in civilization, and improvement 
in the arts, an increase in the domestic animals, and proofs at 
last of the existence of an extended commerce. We found the 
ooantnr inhabited onl^ by rade savages and we leare it the 
seat of a powerful nation. Changes so important as these are 
not effected in a day ; the progress of tbe naman mind is but 
slow ; and tbe gradual additions to human knowledge and power 
like the rings in trees, enable us to form some idea how distant 
must be the date of their commencement. So varied however 
are the conditions of the human mind, so much are all nations 
afl'ected by the influence of others, that when we attempt to ex- 
press our impressions, so to say, in terms of years, we are baffled 
by the complexity of the problem, and can but confess our ig- 
norance. Occasionally inaeed we obtain a faint glimmer of light 
but the result is only to show us obscurely a long vista, without 
enabling us to define any well marked points of time. Thus in 
Denmark we found three periods of arborescent vegetation, oor> 
responding to the three epochs of human development, and we 
know that the extermination of one species of forest tree and its 
replacement by another is not the work of a day. The Swiss 
archteologists, however, have attempted to make an estimate 
somewhat more definite than this. 

The torrent of the Tini^re* at the point where it falls into the 
Lake of Geneva, near Villeneuve, has gradually built up a cone 
of gravel and alluvium. In the formation of the railway this, 
oone has been bisected for a length of one thousand feet, and to 
a depth in the central part, of about thirty-two feet six inches 
above the level of the rails. The section of the cone thus ob- 
tained shows a very regular structure, which proves that its for- 
mation was gradual. It is composed of the same materials (sand, 
gravel, and larger blocks) as are even now brought down by the 
stream. The detritus docs indeed differ slightly from year to 
year, but in the long run the differences compensate for one an- 
other, so that when considering long periods and the structure 
of the whole mass, the influences of these temporary variations, 
which arise from meteorological causes, altogether disappear, and 

* f^eo Morlot, Le^on d'Ouvertiire, <ta 
Am. Jocr. Sci.— Secoud Series, Vol. XXXIV, No. 101.— Skft., 18tK}. 
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need not tli«relbre be taken into aooonnt DoenmentB presef' 
ved ill the archives of Yilleneuve abow that in tbe year 1710 the 
atream waa dammed up and ila coarae a little altered, which 
makea the present cone slightly irregular. That the cliange waa 
not of any great antiquity is also nliown by the fact that on the 
side where the cone was protecteil by tlie dykes, the vegetable 
soil, where it has been att'ected by culiivatioi), does not exceed 
two to ihreeinches in thickness. On this side, tlius j)rolecled by 
the dykes, tlie railway cutting has exposed tliree layers of veg- 
etable soil, each of wliich must, at one time, have formed the 
surface of the cone. They are regularly intercalated among the 
gravel, and exactly parallel to one an<»ther, aa well as to the prea- 
eiit aurfaoo of the cone, which itaelf fullowa a very regular cnrve. 
The first of theae ancient auHaoes was followed on the south side 
of the (ione, over a surface of 15,000 square feet ; it had a thick- 
ness of four to six inches, and occuiTed at a depth of about four 
feet (114 metre measured to the base of the laver) below the 
present surface of tiie cone. This layer belongecf to the JEioman 
period, and contained Roman tiles, and also a coin. 

The second layer was followed over a surface of 25,000 square 
feet ; it was six inches in thickness and lay at a depth of 1(J feet 
(2 97 metres, also measured to tlw bottom of the layer). In it 
nave been found aevend iragmenta of unvamiabed pottery, and 
a pair of tweessera in bronze, wbich to judge from the style be- 
longed to tbe Bronze epoch. The third layer ha.s been followed 
for l$500 square feet ; it was six or seven inches in thickness, and 
lay at a depth of 19 feet (5 69 meters) below the present surface; 
in it were found some fragments of very rude pottery, some 
pieces of charcoal, some broken bones, and a human skeleton 
with a small, round, and very thick skull. Fragments of char- 
coal were even found a foot deeper, and it is also worthy of no- 
tice that DO trace of tiles was fouud below the upper layer of 
earth. 

Towards tbe centre of tbe cone, tbe three layera diaappear, 
since, at thia part, the torrent has most force, and haa deposited 
tbe coarsest materials, even some blocks as much aa three feet in 
diameter. The farther we go from this central region the smaller 

are the materials deposited, and the more easily might a layer of 
earth, formed since the last great inundations, be covered over 
by fresh deposits. Thus, at a depth of ten feet, in the gravel on 
the south of the cone, at a part where the layer of earth belong- 
ing to the bronze age had already di.sappeared, two unrolled 
bronze implementa were discovered, Tney had probably been 
retained by their weight, when tbe earth, wbieb once covered 
tbem, waa waabed away by the torrent After diaappearing to- 
wards the centre of the cone, the three layers reappear on the 
north aide, at slightly greater depth, bat with the same regularitj 
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arvd the same relative position. The layer of the Stone age was 
but slightly interrupted, while that of the Bronze era was easiijr 
diBtingiiisliable by its pecaliar character and color. 

Here, therefore, weoave phenomena so regular, and ao well 
marked that we may apply to them a calculation, with some lit- 
tle confidence of at least approximate accnracv. Making then 
some allowances, for instance, admitting three hundred years in- 
stead of one hundred and fifty, for the period since tlie embank- 
ment, and taking the Roman period as representing an antiquity 
of from sixteen to eighteen centuries, we should have for tlie age 
of Bronze an antiquity of from 2900 to 4200 years, for that of 
the Stone period from 4700 to 7000 years, and for the whole 
oone an age of from 7400 to 11,000 years. M. Morlot thinks 
that we should be roost nearly correct in deducting two hundred 
Tears only for the action of the dykes, and in attribating to the 
Roman layer an antiquity of sixteen centuries, that is to say, in 
referring it to the middle of the third century. This would give 
an age of 8800 years for the Bronze a^re and 6400 years for that 
of Stone, but on the whole he is inclined to su))pose for the 
former an antiquity of from 3000 to 4000 yeare, and for the 
latter of from 5000'to 7000 years. 

In the settlement at the foot of Mt. Chamblon we have, accor- 
ding to M. Troyon, a second instance in which we obtain at least 
some approximation to a date. The interest which attaches to 
this case arises from the fact that Pileworks have been ibund in 
the peat at a considerable distance from the lake, whereas it is 
evident that at the time of their construction the spot in which 
they occur must have been under water, as this mode of building 
would have been quite out of place on dry land. This however 
indicates a very considerable antiquity, since the site of the an- 
cient city Eburodunum must have been, at that time, entirely 
covered by the lake, and yet the name, which is of Celtic origin, 
denotes tiiat there waa a town here even before the Roman pe- 
riod. In order, however, to form an idea of the time at which 
the dwellings at Chamblon were left dry by the retirement of the 
lake, we must have in the valley a point of determined age, to 
serve as a term of comparison, and such a point we find in the 
ancient city of Eburoaunum (Yverdon), which was built on a 
df(7/e extending from Jorat to the Thiele. Between this dune 
and the lake, on the site at present occupied by the city of Yver- 
don no traces of Koman antiquities have ever been discovered, 
from which it is concluded that it was at that period under water. 
If then we admit that at the close of the fourth century the lake 
washed the walls of the Castrum Eburodense, we shall have fif- 
teen centuries as the period required to effect this chanse. The 
zone thus uncoverea in fifteen hundred years is 2500 feet in 
breadth, and as the piles at Chamblon are at least 5500 feet from 
the water, it may be inferred that three thousand three hundred 
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ears must have elapsed since they were left dry. This Lake 
wdling belonged to the Bronze period, and the date thus ob- 
tained, agrees pretty well with that obtained from the examina- 
tion of the Gone de la Tinidre. M. Troyon adds that "rien ne 
&it soupgonner, pendant 1 '^poque humaine et ant^rieurement a 
notie ^re, des conditions d'aocroisement differentes de celles qui 
onteu lieu posterieurement aux Romains; ler^ultat obt(?nuest 
memo uii minimum, vu que la valine va se r^trecissant du cote da 
lac et que nous avons admis la presence de celui-ci aupiecl meme 
d'Eburodanum dans le IV*^ siecle de I'ere chretienne, tandis qu'ii 
est probable que la retraite deseaux n'apasete insensible depuis 
le moment oil les Bomains se sont fix^s sur ce point." 

However this maj^ be, and while freely admitting in how many 
respeets this calculation is open to objection, we may still observe 
that the result agrees in some measure with that given by the 
Ck>ne de la Tini^re. The ancient history of Greece and Borne, 
as far as it goes, tends to confirm these dates, since we know that 
at the time of Homer and Hesiod, arms were in part at least, 
made of iron, and as we know that at a very early period, there 
was a certain amount of commerce between Helvetia and the 
shores of the Mediterranean, we can hardly suppose that a metal 
so immensely important as iron, can have remained unknown in 
the former coontry, long after it was generally used throughout 
the latter. 

Still, though we must not conceal from ourselves the imper<> 
fection of archaeological record, we need not despair of event- 
ually obtaining some more definite chronology. Our knowledge 
of primitive antiquity has made an enormous stride in the last 
ten years, and the future is full of hope. I am glad to hear from 
M. Troyon that the Swiss archaeologists are continuing their 
labors. They may feel assured that we in England await with 
interest the results of their investigations. 



Art. XVII. — Upon the structure of (he Brain in Man and Mon^ 
heys^ and its hearing upon classification^ xoith special reference to 
Hie views of Owen^ lluxley and Graiiolet; by li. Wag.neii.* 

Owen has proposed a subdivision of the mammals [see this 
Journal for 1848, pp. 7 and 177] founded upon the structure of 
the brain and more particularly upon that of the cerebrum and 

the presence or absence of gyrations upon it. The two lower of 
the four sub'Cla5?se8 he makes, the Lj^encephala and Lissence- 

phala, including the Monotremata, Marsupialia, Hodentia, Insect- 
ivora, Cheiroptera and Edentata, have the hemispheres of the 

• Fhmo ArabiT t VfttaigaMbifibte, 1861. 
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brain smooth or nearl/ io and tbe corpus calloeuin wantiDg or 
radimeutary, in which cbaraeteri they approach theOvipaia and 
especially the birds. Some orders are thus removed from their 
former higher position. The Qaadrumaoa, Garnivora, Solidan- 
gula, Buminantia, Pachydermata, and Cetacea, form the second 
of his upper subHslasses or the Gyrencephala. In them tbe brain, 
excepting in the small clawed monkeys [Lemurs and Ouistits?], 
is strongly grooved and has a well developed corpus callosum, 
and by their higher faculties they are connected with man as his 
servants and companions. In man the cerebrum at a still higher 
Stage of development spreads itself to a greater degree over the 
ethmoid lobe, [Riechlappen] and the cerebellum and even devel- 
ops into the so^lled third lobe of the cerebrum. This third 
or posterior lobe together with the posterior bom of the lateral 
Yentride and the pes hippocampi minor he regards as peculiar 
to man, who therefore constitutes not as hitherto merely an order, 
but a sub-class, the Arcliencephala. Owen remarks further that 
he cannot regard man and monkeys so distinct as does the au- 
thor of Records of Creation, but as Linn<5 and Cuvier have done, 
must consider them fit subjects for zoologic comparison and 
classification, especially as he is unable to di.stinguish in the men- 
tal phenomena of a chimpanzee and a bushman or half formed 
Aztec other than differences of d^ree. 

Owen's views appear to me somewhat altered in bis communi* 
oation at the last meeting of tbe British Association at Oxford, as 
reported in the AthensBum. He there said that the brain of the 
gorilla differed more from that of man than did that of the low- 
est and most problematic quadrumane, since there were parts 
in the human brain wholly wanting in the gorilla. 

At the same meeting Huxley, in opposition to tlie views of 
Owen, denied that there is any such vast difference of structure 
between the brain of man and monkeys and referred to the dis- 
fleotioos and figures of Tiedemann in support of his statement 
He thought the difference between man and the highest apes in 
regard to the brain structure not to be so great as that between 
the highest and lowest apes. More recently in the " Natural 
History Beview" for January, 1861, he has developed the same 
argument quite at length. Iluxley maintains agaitist Owen : 1. 
That the posterior lobe is not peculiar to man and is found in all 
quadrumanes; 2. That the posterior horn of the lateral ventricles 
exists also in the higher quadrumanes; and 3. that such is also 
the case with the pes hippocampi minor. Further that the two 
latter on the general testimony of human anatomists are variable 
and inconstant in man, so as really to be of little value as dis* 
tinctive characteristics: and hence Huxley concludes that it 
may fairly be questioned whether the separation of man as a sub* 
class &om the other mammals is foonaed in &ot. He admits^ 
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however, that there still remain the following distinctions be- 
tween the bmiiM of men and moakeys: 1. In anthropoid apes 
the brain is smaller in proportion to the nerves having origin in 
it; 2. The cerebram is smaller in proportion to the cerebellnm, 
and 8. the gyrations of the hemispheres are shallower and more 
symmetric; while 4. in man the proportions of the various lobes 
to each other differ £rom those of corresponding lobes in the 
quadrumanes. 

The first of these has been known since Soemmering, the three 
others were established by the works of S. v. d. Kolk, Vrolik and 
Gratiolet. Soemmering and Tiedemann are at variance as to the 
relative size of the nerves and the brain in the higher and lower 
noes of men, but the latter considers the cerebeTlnm to bear a 
larger proportion to the whole brain in the lower noes. From 
the published dissection of the Hottentot Venus and the works 
of Gratiolet and Tiedemann, Huxley thinks the anterior devel- 
opment of the brain to be less in the lower races of men than is 
common with Europeans, and therefore that the differences be- 
tween the European and bushm.in brains are of the same kind 
and degree as those between the bushman and orang brains. 
He wished that the surgeons at the Cape of Good Hope, India 
and Australiii, would throw more light upon this interesting 
question bj comparative dissections of the lowest races there, 
and concludes that as the brains of Lemur mungos^ Stenops tardir 
gradue and Perodicticus, differ so greatly from those of other 
monkeys, it is clear that the Quadramana differ more among 
themselves in brain structure than some of them do from man, 
and that the separation of Homo and Pithecus in distinct sub- 
classes while Pithecus and Cynocephalus are in one order is in- 
compatible at least with the afifinities of their brain structure. 

M. Gratiolet's classic work, "Memoire sur les plis c^r^braux de 
I'homme et des primates" has so completely described the brains 
of the Quadrumana that their brain structure, at least as regards 
the external gyrations and lobea, is known better than that of 
any other group of animals. This work fairly surpasses all that 
has ever been aone in this direction hitherto. M. Gratiolet has 
more recently (Comptes Rendus, I860) investigated the brain 
structure of the gorilla, and has also given (M^moires de laSo* 
ci^te d'Anthropologie de Paris, 1860, tome 1, p. 64,) a compara- 
tive view of the brain developtneiit in man and monkeys. He 
says: "While this colossal ape, the gorilla, approaches man more 
nearly than any other ape in the strongly developed thumb and 
in the bones of the wrist, it rather approaches tlie Cynocephali 
in its brain and skull." More recently he has announced that 
by a study of the brain of the human microcephalus [idiot by 
arrest of oevelopment] and the development of the quaSbrumane 
bcain, he is convinced that palpable anatomical differences are 
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oridenl " I liave fmind by a careful oomparuon of adalt braiM 
in mea and monkeys, that they are arranged on the same plan tm 
to the gyrations, and when the view is tlius limited to the adult 
structure there is no' marked ground for separating them. But 

in studying the development 1 find that in apes the gyrations of 
the posterior lobes appear before those of the anterior lobes 
which is just the reverse of their succession in man. In one the 
developement is from « to w, in the other from w to a, and hence 
it follows that no arrest of the development of a human brain can 
make it resemble that of an ape. Ihis conclusion is borne out 
by a study of the brains of human miorooephals. At first view 
one of them might be taken for the brain oi a new species of ape, 
but the least observation corrects the error. In apes the fissure 
longitudinalis* is always long and deep; in the human mimoe* 
phal, this fissure is always incomplete and often wantinjg;; tba 
sphenoid lobe being wholly smooth. Further, in the micro<»- 
hal, the second connecting gyration (le denxidme pli de passage) 
etvveen the occipital and parietal lobes which is a special char- 
acteristic of man is visible on the surface. In the orang brain 
on the contrary it is constantly concealed under the operculum 
of the posterior or occipital lobe. In its atrophied conaition the 
microcepbal brain, though it may be smaller and have fewtr 
^rations than the brain of an orang or chimpanzee, still shows 
Its human character. The microcephal or idiot however low is 
no animal, be is only a reduced human being. 

" I have endeavored to ascertain whether microcephalia pre- 
cedes birth or not. In some microcephals the form of the brain 
and of the fissure of Sylvius showed the disease to be quite as 
early as the fifth month. Its cause is to be sought perhaps in 
some general influence, some primitive genetic weakness (Asthd- 
niog^nie) by which the abnormal form is produced. In the nor- 
mal child at birth the gyrations of the brain are complete. This 
is also the case with the young of all animals that are bom with 
open eyes, those that do not open their eyes till some time after 
birth do not complete the gyrations till then. If idiocy by ar- 
rest of growth took place after birth the completed brain would 
continue to show thjit completed structure, being infantine only 
in size. Such is not the case however. The abnormal condition 
occurs lon^ before the curve of the brain is shortened and its 
growth ends also early, before the normal period of close. The 
enormous proportional development of the cerebellum in these 
little bein^ is interesting, for it is a proportion that puberty 
sever attains. This fact is opposed to the theories of Gall in 
regard to the functions of the cerebellum, but on the other hand 
fiivors the views of Flourens. The mierooephal usually moves 

[* ▲ liMiira OD tk« iimr MuftM of <h* iMmupheret just abovt 4h» «otpw 
nUonuB.] 
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with oertMnty, speed, and hj an barntaniaas oontiol of his miia' 
ealar system. The strong relative development of the mjeloil 
or spinal cord is in conformity with these facts. 

" The atrophy then in these creatures is confined almost en- 
tirely to the hemispheres of the brain. The organs of sense are 
large and well developed and the nerves which supply them have 
usually a proportional development far surpassing a normal one. 

"I may remark here that as microcephals have the material 
and zodlogic marks of man, so have they also man's distinctive 
ftculties. Most hare a language, not rich it is true, but still ar- 
ticulate and distinct. Their brains in appearance below those of 
an orang or a gorilla, are still the habitation of a making BOviL 
This innate, and as it were, inextingaishable quality, is man's 
highest and most distinctive feature ; and however lowered by 
disease or imbecility, man is still human, not an ape. 

" The microcephals wanting a part of their brain gyrations, are 
all small. 1 may mention in this connection the proportion that 
has been observed for some time between the complexity of the 
brain gyrations and the general size of the animal. It is true 
that all large animals have gyrations, whilst the greater propor- 
tion of small animals are destitute of them. Still I think the 
felation has not been justly conceived o£ The presence of gy^ 
rations indicates not so much the great size of the individual 
for its species], but rather that the whole zoologic group to 
which the individual belongs* consists essentially of large foram* 
Hence it is that the smallest species of those natural grotips 
which include or consist mainly of gigantic forms have gyrations 
of some sort, as the weasel among the carnivores and Antilopa 
hemprichiana (Ehr.) and A. spinigera (Temm.) among the rumi- 
nants. 

"Among human races the bushman brain has very simple 
gyrations and the anterior lobes have a simplicity never seeii 
normally in white races. But bushmen are neither microcephaly 

nor idiots. The very fact that this incomplete brain suffice for 
the functions of life shows that it is a normal and in one sense 

a specific condition, and that as related to man the bushmen are 
not degraded beings (^tres degrades). The race is fruitful. Its 
persistence amidst constantly adverse influences shows this. 
jEvery observation confirms the view that degraded forms of a 
species tend toward extinction. 

Gratiolet concludes that " man is vseparated from the animals 
as completelv by his physical organism as he is by his mental 
phenomena. 

[Some very general remarks of Br. Wagner are here omitted.] 

[* It may bo interesting to observe here that the hemispheres of the Capjbara, the 
iMgMt liviog rodeat, have gyrations, contrary to Hm gaomH rok UOMig codtnts.] 
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Ab regard the a|«lieslion of the bndn straotnre to io61ogio 
elaflBifieatioii, whioh 1 believe Leuret fint^* and more reeenSy 
Aganis in regard to the turtles, taggested, the attempt of Owen 
among mammals showa its fiiilare to be that of any other single 
anatomical character so used. As with the classification of 
fishes proposed by Miiller and that by Agassiz, every application 
of a single organic character fails when carried out, leaving gaps 
that destroy the uniformity of the whole. It is the sum of 
the mutual relation of the individual parts of the structure that 
measures afliuities, rather than individual marks of structure 
through the Itiehest The very objections, which Mtlller urges 
against Agaaaz's elaasifioation by scales, may be applied with 
equal force to MiUler'a daauAoation, baaed on the valvea ci the 
bulbus arteriosus. 

There is much that suggests thought in Owen's application of 
the brain structure to classification. The importance of the organ 
leads one to expect beforehand that it should, better than any 
other individual character, mark the scale of the being. But the 
distinctions between morphologic and physiologic eauivalents 
(analogies, homolgies, &c.), are still so indefinite and aisputable 
as to demand the greatest caution ; and though I accept, I must 
regaid thenk ss obscoie conceptions lather than as scientific 

In regard to the gyrations of the brain it seems sarprising that 
so large, highly oiganized, and physically elevated an animal at 
the ostrich has smooth hemispheres like the lower mammals. 
Nor in man do the gyrations seem to hold a constant relation to 
the mind. The bram of the mineralogist, Hausraann, who had 
a body of more than ordinary size, appears to me similar to that 
of the Hottentot Venus or of a seventn mouth embryo. We do 
not know what relation the terminal gray substance of the sur- 
&oe may hold to the white fibres or to the nerve ori^ns of thr 
brain and spinal cord, nor their spedal ppychieal significance. 

On the other hand the typical arrangement of tne gyrations 
and the formation of the lobes of the cerebrum are certainly in 
intimate relation to the systematic division of the groups, orders 
and families- The ruminants, carnivores and quadrumanes mve 
evidence of this, and the genera even may be known by their 
arrangement. But it is only the individuals of one order or 
family, and especially those of a marked natural group, that may 
be justly compared as to the relative development and arrange- 
ment, and in the number and details, of their gyrations. 

[• Leuret'8 work bears date 1839; but Jounlan had before that, {ComptetJim- 
Am, 1SS7.) md baforft iht Aeadmny a paper on adanfifieation, adopted him 
for the Museum of Lyons, based on the structure of the nerTous system, and in the 
fiiU of the same vear prince C. L. Bonaparte read before the Lionean Society of 
London a paper duuMfviog tho mammale aecord i ng to the lobes of the bndn, wlbMi 
prindple be coofesaed lie owed to Jourdao. — TVoim. Lin. 8oc., xriii.] 

Ail Joc& 6oi.-4BOOin> Bnns, Yoii. XXZIY, Na lOL— Sept., 1808. 
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So then we say that in a broad point of view man forms one 
sroup with the monkeys, in a narrower senae he ibrms a groap 
by himself And this fh>m the stractnral arrangement of his 
brain and the configuration of its gyrations. 

I do not nnderstjind bow so much emphasis has been given 
to unessential parts that vary even among men; as the posterior 
horn of the lateral ventricle, the pes hippocampi minor and even 
the emminentias candicantes [corpora niammilaria] as distinctive 
of man. [Reference is here made to Serres' view, that the so- 
called corpora mammillaria of animals really represent the tuber 
ciuereum.] 

The plan and arrangement of the lobes* is one for man and 
the monkeys, and the fissures and the poaition of the yarioua 
parts make a striking resemblance between even the lowest ape^a 
brain and that of man. 

Even if the difference of development pointed outbjGratio- 
let be given its utmost force, there is still a striking resemblance 
between the early stages of the human brain and the various 
grades of quadrumane brain structure. It is true the frontal 
lobes are peculiar by the early apf)earance of their gyrations, and 
yet between the smooth lobes of a fifth month human embryo 
and the smoothest hemispheres of the clawed quadrumanes, there 
ia a marked resembUnce. And so there is a similarity, in the few 
and symmetric gyrations of both hemispheres, and in the smaller 
and indistinct gyrations of the finontal lobes of the sixth or sev- 
enth month human foetus, to many higher qudrumane brains; 
while the highest anthropoid npes are brought still nearer by the 
sj^mmetry and number and depth of their gyrations, and by the 
preseuce even of the small gyrations in the insula Reilii. But 
they are always remarkabl}^ behind man in the overwhelming 
proportional development of his cerebrum to the whole brain 
and especially to the cerebellum, whilst essential differences occur 
as to tne order, size and limits of the occipital lobes, for in the 

[♦ The division of the brain into lobes as proposed by Oratiolet is as follows : 
Tl>« central lobe is the insula Reilii. The fissure of Sylvius running outward, up- 
ward and backward from this separates the temporo Hphenoidal or Umponl lobe be- 
low, from the frontal and parietal lobee above, and finally terminates in the ^rfn-nal 
vertical fimare of Gratiolet. ThU Utter finure passing outward and downward 
ilnom tbe mediiin line ur inner snrfSue of the hemispheres separates the parietal lobe 
abuve, and the temporal Ube below. fn>m the occipital lobe. The asoendln-jf convo- 
lution in front of tha fissure of Rolando separates the parietal lobe, in which it is 
SMindetLfrnn the yVonlo/ /oAa The onntnoataon hf the extenml Tertieal fesure on 
tbe mesiiil sarface of the hemisphcren is known as the internal vertical finmre. The 
operodttm Is the superior pharply defined edge of tbe occipital lobe, whicli pnrtly 
OTerlies the parietai lobes in orang^. The external vertical filature of Gratiolet 
j^>p««nti> be rarely if ever filled up by connecting gyrations (plis de passage) in 

Sundnimane brain<«. whily in tiie mature human bruin it is generally so filled. 
)wti<g to tlitA it will be difficult perhaps to identify this fissure witi)out a compari- 
son of the brain of a seventh or eighth month foetus. See further ft muBinarr of 
Omtiolet'B vork, Ann, dfSei,^ 86rio, t. sir, p. 1S4, ISM.] 
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Cffang these lie lid«like [operouliim] upon tbe' gyratioiiiB that Gm* 
tiolet has called contiection folds [^lis de pafisaRe]. I may note 
here what Gratiolet has not mentioned, that the gyri breves of 
the insula Eeilii are present in the orangs, and that, as 1 have 
elsewhere shown — " Vorstudien zu einer wissenschaftlichen Mor- 
phologic des Mensch lichen Gehirns," — the gyrations of the pos- 
terior lobes cannot be absolutely compared with those of man. 

I however agree with Gratiolet, that there is no absolute identi- 
fi^tion of the human brain, not even of the microcephal, with the 

auadrumane brain. In a cast of a roicrooepbalooe brain, I find 
le oocipital and parietal lobes quite small, the first Indeed is 
almost wanting, so as to leave the cerebellum exposed. The cere- 
bellum is however strongly developed. In the orang the occipital 
lobes are large and as is ttie case I believe in all brachycephalous 
and dolichocephalous races of men it completely overlaps the cer- 
ebellum. There is no closer approximation between the brains 
of men and monkeys than there is between their skulls. In the 
human microcephalus and the anthropoid apes, the brain pan 
([Schadelkapsel) is of a like size or even larger in the latter, the 
jaws project similarhr, the arched line of the origin of the tern- 
poral muscle is higher and forms, even in the microcephal, a 
sort of crest or ridge, the proportions of the supra and inter max- 
ilaries, the form of the nasals the canines (Eckziihne) and the chin 
are alike ; bat the whole shape, arrangement and connection of 
the facial bones of the microcephalus are yet so clearly human, 
that typical comparison separates them from the most anthropoid 
apes, and tliat on fundamental grounds. From all we know 
of the normal and abnormal human and ape structure, the two 
are separated as widely as birds and mammals, as monotremes 
(Schnabelthier) and ostriches or diidcs since these show a super- 
ficial relation in bill, cloaca, and davia All I know of zoology 
and physiology is opposed to any such transmutation as Darwin 
suggests. Men and apes without any consideration of their men- 
tal phenomena are primitively and absolutely difierent in mate- 
rial structure. 

[In a later number of the same Journal, Dr. Wagner makes 
some further observations upon the microcephalous brain, and 
sums up in the following interesting conclusions.] 

1. In adult and strong microcephals the brain is less in weight 
and size than in a new-born child. This reduction of the brain 
mass is not however uniform in all its parts. 

2. For while the cerebrum is less than that of a new-bom cihildi 
the cerebellum is larger. The proportion of the cerebellum, cor» 
pora quadrigemina, medulla and pons varolii, to the cerebrum 
m well formed adults is as 1 to 7 or 8 in man, as 1 to 5 in oranga, 
as 1 to 3 or 4 in adult microcephals. 

8. Further, while the four lobes of the cerebrum are stunted, 
the temporo'Sphenoid lobe is least affected, the frontal next, and 
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tlw pirictal aad ooeipM kbes oe nort sa Th» isentral lobe— 
inraia ReilU — with ite gyrations appears to be wanting or verj 
rudimentary in the lower microoepnak as is also tbe operealuin 
(Klappdeckel), while all of these are present ia the orang. 

4. Though the gyri are smaller, stunted or wanting, and the 
gray layer is tbinner in the brains of microcephals, yet so far as 
the gyri are present they show the same relation ana order as in 
the normal human brain. This normal arrangement, so far as I 
may judge from casts of the hollows of skulls and from a few 
dissections, is the same in type for all races of men. 

5. The lateral ▼entriole i^pears relatively larger in the micKK 
cephal, and this shows that tnere is an early arrest of develop- 
ment^ nsoally occurring in the third or fourth monfl), at which 
time the parietal and occipital lobes begin to grow, the central 
lobe is still rudimentary and the frontal and temporal lobes, 
especially the latter, have quite a development. The embryonal 
condition of some bones of the skull confirms this view. But 
this arrest is not so much arrest of growth as of development, 
the gjri and lobes increasing slowly in size and the atrophy or 
limitation being mostly shown in those parts that are undevel- 
<^ped at the time of the arrest. 

6. The resemblanoe to the brain of apes and pmrtiealaTly to 
that of the chimpanzee is only apparent, and consists mainly in 
the leaser size of the gyri and their consequent symmetry, wnile 
fundamental points, as the greater development of the occipital 
lobe, the posterior occipital fissure, &c., show distinctive ground 
plans for the two orders, I3imana and Quadrumana. 

7. The condition of the bone tissue, the occasional asymmetry 
of the skull, the welding of the sutures, make it probable that 
in such cases a primitive disease of the bone tissue or rather of 
the whole nutritive system plays a part, as li. Miiller has shown 
in foetal rachiti&— ( miritii^ Ifedie. ZdU,, 1860.) 

8. The anatomical condition of the microcephalous brain — 
see above— <K>nfirms the view that the oerebellum is not rela- 
ted to the intelligence but to the motor faculties. For whilst 
the intellect is extraordinarily wanting, the latter are hardly if 
at all deficient. It is true microcephals usnally learn to walk 
late and have an uncertain or stumbling gait, but they are often 
quick and nimble in climbing. The complete integrity of the 
senses, especially of sight and hearing, favors the view that 
the transformation of sensations into perceptions, (Vorstellungen) 
takes place in the interior elements of the brain, in the basal 
|«rt of the cerebrum, rather than in any part of the superfi- 
«ial layer whi^ may exist in the fkontal and temporal lobes. 

The relation between the cerebrum and the intelligence is so 
express that we may say it is a certain amount of develop- 
ment of the former that is followed by the distinctive human 
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ftnaltiM.* The mierbetplials appear is thb point of view to 1» 
beloir all mammalB and birda. The mora idioilo aan onlj repeat 
like parrots some worda thej haTO often heard, and are not edu- 
oable. When there ia a oertain amoant of brain substance with 
a formation of the normal gyrations then it will depend upon 
education whether the higher intelligence manifests itself or not. 
It is however in a limited sense that we say the greater size of 
the cerebrum and richness of its gyrations run parallel with 
intelligence, though on the whole the brains of known great men 
fitand generally at the top of the scale. 

[Tt will be seen that Wagner, though always remarking that 
man is distinct from the Quadrumana, has not met the objections 
of Huxley ; nor are we aware that Gratiolet has given any data 
for clearing up the apparent inconsistency in separating man as 
aaub-class, upon the structure of his brain, from the quadrumanes, 
while as great or greater differences exist among the genera of 
that order. But while it would be interesting to know how far 
the brains of the prosimiaj are essentially identical with those 
of the true simiae, tne formation of the sub-class, ArchenoephalSi 
as coordinate to that of the Gvrcncephaln, does not seem to de- 
pend on such an identity. For man may be so separated on 
other grounds. On the distinction of mind, as is well known, 
he has already been removed by some zoologists to a sep- 
arate sub-kingdom or even declared not to be the subject of 
zoologic classification. There being such strongly marked dis* 
tinctions then, and these— the faculties of mind— being so closely 
related to the cerebnim as their organ, a uniform yariation 
existing in this remarkably human organ would be sufficient^ 
were there no other external distinctions, to characterize man 
from the most anthropoid apes or really from the whole of the 
Gyrencephala ; though the same amount of variation could not 
be used for separating the genera of an order in which this organ 
and its function are not a diaracteristic featurc.f Not that this 
organ is peculiar to man, but that it is emphasized in him, and 
that the high exercise of its function is one of his most marked 
traits. As such, a variation and especially a yariation in the 

* The foUowing table of meMorements of the brain given in another place la iUu- 
tntlTtt of ttdi: 

Gauss the minenlogtrt, 

Dutch, 
Tun^iise, 
Russian, 
Negro, 

Mlcroeephal ared 81 yeara, 

(( " 26 ** 

Old Orang Outang 
The raeasnrementa are in millimetret. 

[f Thus the interparietal has lost its irregular character as triijuetral bones in tbf 
Rodents and become a ver? fixed trait in their skulls. The vanation of this bona 
aerving to maik guMia itt ftat order, white in man it r$xke ftom indifidnal to lndl< 
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Method of developmoDt^ as shown by Gratiolet, is really of great 
Ibiee : granting however that if the distinctive faculties of mind 
did not follow this variation aa a normal resQlt» the mere varia- 
tion in itself could not have such weight. Hence we think Hux- 
ley's objections are raiher against the separation of man as 
Ardiencepkala^ than against the separation itself; and as such 
more specious than real, fur it would be of equal force in logic 
to object against it that the ruminant or cetacean brain differs 
more from the quadrumane than that of man does from the 
diimpanzee'iB. 

Bat the brain, however important in function, is really an ob- 
scure internal organ, and since there is so complete a relation 
between the external form and the mind even, some external 
feature would better have been chosen as characteristic of the 
sub-class. It has long been observed that man is more justly 
characterized by his great toe than by his thumb, by his foot 
than by his hand, since the former imply the erect attitude. 
"When we see how the gradual elevation of the brain end of the 
body runs parallel with an elevation of zoologic grade as shown 
by U. G-. Cams and others, we see one mark high rank in this 
striking external trait. When we farther consider that the loco- 
motive function is performed by the soine and mesial fins in 
lower vertebrate forms is gradually snared by members uot 
on the mesial line, and becomes more and more exclusively the 
work of these members, while the spine is successively short- 
ened, until in man we have only the posterior pair of members 
applied to locomotion, we find another character of elevation in 
this posture. Carus has remarked that in using only one pair 
of members for locomotion, and leaving the other pair free to sen- 
Bation and esthetic uses, man stands alone amon^ animals. More 
recently Prof. Dana has mentioned the same idea to the writer, 
and has further emphasized it by observing that this application 
of members to the uses of the head in man is analogous to that 
cephalization which he has long ago shown to be a principal of 
elevation in the Crustacea. 

To sum up then in regard to the order Bimana : the thumb 
and hands of the gorilla are far more powerful than those of 
man. But they are really organs of locomotion in these arbo- 
real animals. Man alone has a foot with toe and heel that 
plants itself firmly, he alone stands erect among beasts, he alono 
naving four well developed members uses only two for progres- 
sion. With him the hand is an organ of sensation and belongs 
to the head, the central organ of the senses. This and all other 
marked features point to the human head as dominant over the 
whole body and to the subjection of all other functions to its fono- 
tions of sensation, perception and thought. 

These striking features are peculiar to man among the verte- 
brates, and thus on merely zoologic grounds he is dearly separ 
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jtMA' trom ' ti/&m smnmals, and justly ibrms a aab-daBB -1^ 
himself, eyen without regani to his mental phe&onieiia — if il 
were posssible to conceive of jbheir aheenoe in such a atraetore. 

The aignificance of the other aalndasses also is more evident, 
when we consider their size and organic development rather 
than their mere brain structure. Hence Prof. Dana has sug- 
gested to the writer the terms Macrencephala and Micrence- 
phala for Gyrencephala and Lissencephala, the one being prin- 
cipally of large forms and the other — with the exception of the 
Edentata which however show a sluggish overgrowth— of cor- 
leaponding small forms. 

The Lyenoephala would seem also to be better characterized 
by the sfiort gestation and the premature birth of their young, 
than by the greater or less deyelopment of their corpus calloaum ; 
though such indications of an unfinished structure are interest- 
ing confirmations of their premature condition. It might also 
be objected that the term is too much like Lissencephala to be a 
really good one. 

It is interesting to observe, in the phenomena presented by 
microcephals, that the typic development may be arrested, wliile 
a vegetative growth or mere increase in size may still continue 
in the part so arrested ; indicating two kinds of forces, typic or 
formatiye^ and nutritiye. The former of these is essentially 
hereditary, governs the embryonic life and form, and gives rise 
more especially to the varieties of a species; the latter produo> 
live of growth and health is rather innuenced by the conditions 
of life, food, &c. — w. c. M.] 

New Haven, Aug., im. 



Abt. XVIII. — On some Stereoscopic ExperirnenLs j by Professor 

0. N. BoOD, of Troy, N. Y. 

\. Onihs JSinocular QmUtimtion of Drawings in fine and thick Ums, 

SicysBAL years ago, Doye studied the curious efkcts produced 
by the stereoscopic union of linear drawings, in which the right 
and left hand projections were executed in different colors. Be- 
lated to this, in a certain degree, is the case of the binocular 
union of drawings in the same color, but with the corresponding 
parts consisting of fine and thick lines. 

I made in this manner, on a white ground, two projections of 
a convex pyramid; the lines of the right hand picture having 
three times the diameter of the corresponding lines of the left. 
Both sets of lines were black. In the stereoscope the relief was 
found to be but little imoaired, although no proper fusion of 
the fine and thick lines had taken place : it was found, that 
the fine lines of the one prqjection combined with the edgei 
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of the thick lines in iheotil«r, wherothefiNrmer feounned plIiniT 
distinguiriiftble. With another drawing, in which the thick 
lines were six times as broad as the fine, the latter still combined 
with the edges of the former, hut the relief was obtained only 
with effort, or by excluding most of the light from the alidi. 
With the seoond slide a certain amount of lustre is peroeiyed. 

I. ». 

oo o 

X II 

A very curious effect is produced by combininff in the stereo- 
scope two circles, such as I and IT. the diameter « I correspond- 
ing to the inner diameter of II; the smaller circle is seen to lie 
in the plane of the paper, while the larger cirder is oonsiderablj 
inclined to it.* 

The analysis of this singular fact seems to be as follows: 
when we place in the stereoscope a slide such as that in fig. 2, 
the difference in the diameter in the circles being j\ of an inch, 
combination alternately and rapidly takes place between a and 
(fig. 2) 6, and between a and h\ the resultant impression being, 
according to the principles so ably developed by Prof. Wm. S, 
Kogers, that of two circles intersecting at a certain angle, the 
smaller one being situated in the plane of the paper. 

Now, when the drawings are made in fine and thick lines, as 
in fig. 1, the fine line combines alternately with the exterior and 
with the inner edge of the thick line, and produces the same 
effect. 

8. Oa ihi ProdueHon <^ Lustre in the BtnoeuJUtr Combination tf tmaU 

and large Surfiuee, 

By far the most valuable observations on the binocular com- 
bination of large and small drawing^s with which I am ac- 
quainted, are those made by Prof. William B. Kogers. The 
important distinction between the union of drawings differing 
in size in a horizontal or vertical direction, was first pointed out 
by him, as well as the fact, that $. 
while the former case is normal ^ ^ 
and of daily occurrence, the latter 
takes place to a much smaller de- 
gree, if at all. Thus he showed 
uaA two such parallelograms as A 

and B in fig. 8 combined readily, | 

and that the resultant image maae 
ft eonsiderabis angle with the plane of the paper. 

• P«racNu lupnctioed ia binoculw oomUiwtioo will obtain the •fbct only tJUK 
MTtral trimls. 
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I fDOtnbined two such black surfaces as A and B (fig. 3) ; the 
groand was vbite. Now it ia evident tbal when the edges e o 
•nd hh ooinoide^ dd cannot coaleaoe with ii, consequently the 
narrow band, incladed by the dotted line, appears white to one 
eye and black to the other ; in spite of this, however, the play 
of the ocular axes was so rapid, and the two combinations 80 
uickly effected, that no lustre on this band was perceptible, 
imilar experiments with yellow squares on a blue ground gave 
a like result. When, however, the inequality *was in a vertical 
direction, the unmatched band or edge showed lustre with dis- 
tiDCtness. 

As Dove* has pointed ont that the stereoscopic experiments 
published by me in this Journal f stiU further confirm his posi* 
tion in opposition to some distinguished physicists, that lustre 
does not necessarily depend upon an idea of solidity or depth, { 
will here mention two addit-onal experiments, which would 
seem to remove the last shadow of douot on this point. I com- 
bined in the stereoscope black surfaces -J inch square with various 
tinted papers 1^ inches square, when lustre resulted, although 
the two figures totally refused to unite into one. Finally, a 
piece of red or white paper, 1 inch square, was pasted on one 
side of a blackened stereoscopic slide, which was then placed in 
the stereoscope. Here but one figure was present; to the other 
eye merely a dark field was presented ; consequently, the diffi* 
culty of uniting two stereoscopic pictures was not present After 
a little trial brilliant Instre was prodaoedt as in the former case. 
This experiment is somewhat more difficult to make than tliose 
reviously described by Dove and myself, simply because it is 
ere not quite so easy to divide the attention equally between 
the two eyes. The lustre then is independent of the idea of 
depth, and two figures are useful merely in enabling the observer 
the more readily to pay equal attention to the two impressions. 
The £>llowing expermient points to the same conclusion. 

3« ProdueUm fffLvuin ih$ convergence of the (kukar Jmb. 

In the following beautiful experiment the idea of solidity is 
not only ezclnded, but the lustre is seen detatched even from s 
. material sur&oe. An aperture, ^ inch in diameter, is cut in a 

blackened piece of cardboard, and across the opening a sewing- 
needle is fastened by a little wax. The card thus prepared is 

held at a distance of six or eight inches from the eyes, while 
behind it, at a distance of a foot or more, a sheet of white paper 
is placed beside one which is blackened. The cardboard is held 
in such a manner that the aperture appears black to one eye and 
white to the other; the ocular axes are then converged on the 

* Pogg. Annalen, vol cxir, p. 166. f Vol. xxxi, May, 1861. 
Am. Joub. 8ol— Secokd fliKBti Yoii. XXXIV, Mo. lOL— Svr., 1863* 
26 
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needle^ which is attentivelj ngpodsd. The open aperture now 
assumes a lastrous appearanoey and one is temptea to believe 
that it encloses a plate of very clear polished glass; but as an 

instinctive searclj for minute particles of dust on this imaginary 
surface fails to detect them, the idea is gradually forced on the 
mind that it is the air itself which now has become lastrous. By 
shading the black paper the elfect is much heightened. Corres- 
ponding effects are produced by the use of blue with yellow 
paper, etc 

DovjB suggesL^,^ that the peeuliar lastre of the deep blue sky 
is caused by light from diflnBrent distances &lling on the eye; 
and I fonncf, in fsct^ in this experiment^ that when a surface of • 
dark blue paper is combined with white or liglit blue paper, the 
combination strongly reminded me of the so^l lustre of a cloud- 
less sky. 

Troj. N. Y., August, 1S62. 
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Abt. XIX. — TeiUh Supplement to Dana's Mineralogy; by GEO. 
J. Bbush, Professor of Metallurgy in Yale College. 

Xi<4 ^ Worktf etc, 

A. Kenngott : ITebenticbi der Resultato mioaiilogiMlMr Fofiehtiogen im Jabrt 

1860. 8vo, pp. 217. Leipzif?, 1862. 

H. Kopp UNO U. Will: Jaliresbericht uber dio Fortscbritte der Chemie, und 
Tarrandter TheOa anderer WiweMchafteii. 8vo, pp. 906. OicmfR, 186t. 

H. Oiiabd: Hmdlmeb der Miiim1ogi«i Sto, pp. S6S. Lripsig, 186S. 

F. T. KoBBU.: Die Minerekigie— PepqIIre Vortrtge. Fnoikfart a. M. 186t. 

H. 0. haai lliiienlogie der alken Oriedmi nod BBmmr. Syo, pp. 1S4. Ckitli^ 

1861. 

Friederich Hesseisbkrg : Mineralogische N«tizi>n, No. 4. Dritte FortM>tzung. 
4to, 44 pp. Frankfurt, 1861. litis number of fienw^nbnig'e ** Notizt* n" oonteine 
fit^ures and descriptions of crystals of Gjpsum from Oirgiiiti; falcitt' from Blei- 
berg, Maderaner Tlial and Abrntlial; Apatite, Sphene and Perowekite from Ptit«ch 
Hi lyrol; Amerieaa Ghryfoberyl; Dadmite htm Beifen BQl; Heyteiite; FaMera 
from KhIiI ; Barjtet from Ober Oetem; Bradte from Texae, Pennqflvania; Ortho- 
clase from Bavetio. 

A. Schrauk: Mono^r.iphie des Columbit. 8vo, pp. 20, mit 7 Tafeln. Wien, 1861. 

H. Daubeb: Ermittelung Krjstuilographi^cher Constanten, und des Grades ibrer 
Snverliasigkeit (SS. Rothbleieri). 8fo. pp. 58, mit 18 Tafelo. Wien, 1860. 

Peters K. F. : Mineralogi^cbe Nntizen. I, £in Beitrag car Entwicklunt^-Gewhichte 
de^^ Azurit> und df^-i Malacliiies von Moldava im Banat. II, Ueber Kalcit und die 
rhumt>uf(iriiichtu Karbonttpathe im Allgem«inen. III. Mi^cellaneen— Neues Jabr* 
bneh fiir Miiieralogie, ete., Jahrgai^, 1861, i^. 878-886, 484-458, 656-4(66. 

Geologii^che und Minera1ugi«che Studien buh dem piidostlichen UnjEram, 

insbe^iondere aus der Um^egend von Retzbanya. SitauDgeberichte der Wien. Akad* 
der ^ii<«en»cliafien, xliii, 385-463, xUv, 81-187. 

H. 8ai9tb0lairk Dcvtllb: De la pr^seBca da Yaoadium dun on minciat 
alumineux du midi de la France. Ef uden aoalyUquee ear lea matUfea iliimhieiMeB. 
Aao, de Cbimie et de Physique, (8,) Ui, 809. 

* P^. Aimaleiii vol eiiT, p» 16t. 
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H. Saintk OtAHtv DvmLic: Obterratiaiii inr la prince de quelques iMments 
OTdiniiiranuNtt tSr^rares dkuM dM ralaluien plw eoaunoBM. Am. cle Oiimiii at d« 
Phjaique, (8), Izi, 342. 

Du mode de formation de la Topnre et du Zircon. Compt. Rendus. lii, 780. 

De U production tie la Will^mito et d« quelquet Silicates m^tailiquea. 

Comptee Rendus, lii, 1804. 

Reproduction de Fer ozyduI6. de U Martite^ at da ]» PCridaaa— PnoioKjrda 

deMangan^:^: cristalliaA. Comptes Kendus, 199. 

H. St. Clairr Deville et Troost : De la fepioductioo dee Soifuna rndtaltiqiMt 

de la nature. Comptes Rendus, Hi, 920. 

A. DAOBtJis : ObaerTfttiom ear lea Z6o1ithes fonn^aa dans nn b6ton roiaain pas 
laa Eauz kharaudea da Luxaaa (Hftuto<^a«tea). Ball Boa. OcoU jetIU, 108. 

• Betnichtungen nnd Versuche xiber den Metamorphismua und iibpr die 

BilduQg d«r kryatttUinischea Oesteine. Aus dem xvii. Bnniie der M^uioirea pr6< 
aMt£ par divas aavaata a rAcad^mia dea Scieocea. Paris, 1860, iibera^t van 
Bb SacHtim, Berlin, 1861. 

A. Dfs Cloizeaux: Memnire sur un nonvcau Proc#d6 propre d mosurer I'Tndice 
moj^en et I'Ecartement dee Axes optiquee dans cerlaines subttancea oik cet 6carte' 
uant ast trds grand, el aor la Mparauim de plurieurs Bspteea muiMaa reganl6aa 
jiia*qa* id oomma iaonaoriAaiL Oomptaa Rendus^ lii, 184 

Sur les Modifications teroporairea et sur nne Modification permanente que 

I'Action de la Clialeur apporta i quelques propri6tteoptiqutt8 duFaldspath orthuw. 
Comptes Bendus, liii, 04. 

ITotioe aar laa Thmniz mioMogiquea et g^ologiqucs. 4to, pp. 89. Paii^ 

1861. 

A. Drlbasb : Be V Azote efe daa IfatMrea eigiiilqiiea daiH FEeofea tamatre. 8fis 

pp. 176. Paris, 1861. 

Etudes sur le M^Lamorphisme des Roches. 4to, pp. 95. Paris, 1861. 

£. Hitchcock, E. Hitch(x>cr, Jr., C. ii. Hitchcock and A. D. HAOsa : Qeoloj^jr of 
Tarmoat. 4to, pp. 988. Olaramoot, 1861. 

J. D. Wbitnkt : Report of a Geological Survey of the Lead Region of tba U{>- 
per Misaisiiippl Extracted from the First Volume of the Oaoloi^^iGal SoTTaj of 
WiscoDsin, pp. 73-424. Albany, N. Y., 1862. 

B. Ilotmt AMD CaaauM H. Hitcbcxkv: General Reporia oo the Gaologj and 
Vainral History of Maine; cumpridcs 860 pages of the Sixth Annual Bapori of the 
Maine Board of Agriculture. 8vo, pp. 464. Augusta, 1861. 

A. Winchbll: First biennial Report of the progress of the Geological Surrey of 
Michigan, emhradng obaervationa on tiie Geology, Zoology and Botany of the 
Lower Paninmihb 8T0biipi889. I<aaaiflg» 1861. 

Description of Spedet, 
.^diMMilA— See MAaoAtonm. 

ALOotKMcm [Suppl. V].— Dr Genfh haa identHied tfaia mineral na omirring with 

vikitneifite from L:ike Suptrior (see whitxktite). It is more f^rnnnhir timn the 
asMiciated whitneyite; it has a viray ish- white oilor and metallic lustre, and when 
poUnhad ia almost silver wliiCe. The purest of it fttrma the Hning of little eavitias as 
ninuta crystals, too indistinct to determine their form. Aniilysia hhow.s ilmt the 
eonipoaiiion is very m arly that of <i/godonite, aliliuugh a nlighi admixture of 
whitneyite generally gives tlie arsenic a liltb too low. Dr. Genth has also 
analyzed a tupecimen of algodonite from Cerro de Ins Seguas (De|>t. Rancairuat 
Chile). The Cliile mineral had a density of 7 62; hnrdne-yt, ahont that of fluor; 
Coh>r, steel gra^ to silver white ; fracture, sub cuiichoidal ; brittle; lustre, on fresh 
fracture, matallie but becoming dull on exposure ; associated with cuprite^ baiytai^ 
tnalaefaite, et& Analyaiaof the minenUiironi the two loaalhiea gave: 
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At On Ag 

1. L«k» SaperioTp 15 SO 84-22 0*82 a 

2, ** undet. 84 10 084 

8. «• 8i'S0 o-so = 

4. CaiOe, n-46 81-82 /r. = 99 28 

5. " 16-94 82-88 tr. = 99 27 

6. 88-11 tr, = m6 



Kos. 1 and 2 appMur to have contained a Binall admixture of -whitnejite.. Nos. 8, 
6 and 6 give almoit tsacUj tlM touila Ooit AxmAM Co 88-60— (thie Jonniil, 

zxxiii, 192). 

AusoNna [Suppl. VIIJ.— Field gives a new analjils of this speciett, in whi<^ 

S On Pb 

19-89 68-28 28-81 =s 99-78 

Thi3 a^ees veiy cloeelj with the former analysis, and gives the formula S^uS*^ 

Pb S=S 17-78, Cu 58-84, Pb 28-88.--( Q«*ar. Jour. Chem. Soc, xiv. 160.) 

Allamitb fp, 208, 1— YI, V UI].->D. M. Balch has found'KfrthiU, asMxuated with 
quarts and nldspar, at Bwampeoot, Mass. It is masrive ; color, jat Uadc; straak, 
grrtv ; 0.=s3 69-8 71 at ]8<> C. U.B. fuses to a black blistered gUis; with boras 
and soda gives reactions for iron and mangaiie8& Oompoeition : 

Si XI fe Y Ca ^I^a 

1. 8831 14-78 16 82 2194 182 7*86 1-26 undet. 1-49=97-71 

^. 82-84 88-60 20'71 1*88 7*87 1-47 " 1*49=599-40 

The mineral in its natural state is decomposed by chlorh^dric acid, but after igni- 
tion is not affected by it. U very nearly corre^^poads m composition with the 
Offtbite from ]BQtteroe»(this Journal, [2], zxxiii, 350). 

Analysts of allanite from Franklin, New Jersey, by T. S. Hunt (Proc. Boat. Soc. 
Nat. Uist., viii, 67). The mineral is associated with feldspar, and wus found by Dr. 
Jacknon, in tlie old Magnetic Iron Mine at Franklin. Sp. Or.= 3 84. Partially 
decomposed by hut chlorhydric acid, with separatiou of nocculent silica. Com- 
pAdtion : 

6i 3^ 9a UU ^ Jkn Ign. 

80-20 18-06 18*26 18-60 6 90 11-78 1-70 tr, 1*80 

AttJ.vmc [p. 888, Vl.— Analyses of native alunite, from Talfa, Italy, and MuMlf 
Huqgary, by A. MitadMrlleli.— >(/our.^r. 6'Am., Ixzziii, 464.) 

XI S da 1^ fi: fTa £ 
Tolfti, 8688 88-68 0*70 0-29 8*99 1*84 18'78 
Mnisai, 88*16 86-98 0*49 0*19 10-67 — IWt 

Hltscberlich con^tiders that the rational composition is beat expressed by tba 
formuhi % S+Xl S '-f-SXl S', as the water is not expelled l>elow the temperature 
of boiling sulphur, and moreover, wlteu expelled, the residue consists of anhydrous 
ainm and alumina. 

AMotnrra [p. 870, II. III].— F. Field has examined a blaok amorpbons varietTof 
anlphatc of lead, from a mine near Coquimbo, Chile. It occurred in large mack 
masses, in the centre of which a small vein of galena was running. It bad a black 
esoihy appearance, and was without metallic Ittstre. Tbe argentiferous galoia form- 
ing the nucleus of the mass, contained approelably more aUTW than tha fitaiior 
■idphate. 6.=:6-20. Composition: 

t»b ^ t% kg 

96 74 8-16 /r. ^ 99 90 

l^Quar. Jour. Chem. Soc, xiv, 166.) 
^n<0Mmi<«.-«^e Fuoa. 
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AmotiMans [f. M9, T].-4ErieiMBej«r givM analysM of a mineral reMmblinf 

aphrofiderile, from two iron mines ; one at Muttershftii«<en. in Nawau. the oth«r 
at Balduinstein. The streak of tlie mineral from both localities is apple-green. 

5i 21 S'e n ]i£g £[ 

1. MattenliAiUMi,G.ss8-99 25-72 20^9 4-01 2772 ll'TO l(H)8s92^2 

2. BaMuiiutem, a^S-Ol 26-29 4*18 27'«0 11*98 10-U 

Oorresponding very closely with the aphronderite analyzed bj v. Hmmt, from 
Upper Styria (Supp. I).— -(Kupp's Jahretbericht, 1860, 778.) 

Apofhtllttc [pb 204» V].<— Analjaia of the pink t^popkj^Ug, from Aiidceeibeif» 

by H. StolUng: 

6i 6a ft fi 

61<7S 25-02 5*10 15-7S as 99'58 

XTo fliMirhie h giTeti.— {A ami J9I XtUwng, zz, 267.) 

Arsbnioal-Antimont [p. 22]. — An interesting variety of this mineral, from the 
Ophir Mine, Nevada Territory, has been described and analysed by F. A. Oenth. 
Occnra in reniforni, finely crystallized, somewhat radiated raasttes. Color on fresh 
fracture between tiu-white nud irun-black, but gray i>}i- black on exposure. Compo- 
•ttion, after ezeluding impitritiee, As 20-82, Sb 9>18--(tbis Jownal, [2]« zniii. 190). 

AaewtotrrB [p. 13d,].-~Dr. Gknth has Iband orameltti^ associated -with araeni- 
«al iint'un(>iiy. iti spe«iinea% from the Ophir Mhieb llefada Tsrritxuy— (this Joonial^ 

£2], xxxiii, 190). 

uliilMne2i(«.~See Seihbu 

BIHARITE [K. F. Pttert Bet, Wien. AM xlir. 13S].— FWers giTes this name 

to a mineral from Werksthal near Retzbanya, •which has previously pasieed under 
the name of agaiinatolite. It is a masfiive, compact micro^crystaJline substance as- 
sodated with fine granular limestone. The mass Ins a grea^^el and adheres 
somewhat to the tongue. It is slightly brittle, fracture uneven to splintery cnnclioi- 
dal. H.=2-6. G.=2 737 (yellow variety). Color yellow and green — from brown 
and cloudy wine-yellow to leek green. Small epUnters are trsnsparent, all Tarietiee 
translucent. Streak white. Lustre, greasy to pearly, with polarization micro- 
scope (ihtiws double refraction. Kubbed with silk gives positive electricity. B.li. in 
<elosed tobe yields water and becomes white or grayish white. The green varietj 
is infusible, and the yellow variety fuses only on the ed^cs. With cobalt solution 
^yes first a rose red, and after lunger heating, a violet color. Does not gelatinize 
irith adds. A specimen of an apparently homogeneous variety of a wine-yellow to 
4nl green cdiNr analysed by M. Solteas gave, 

5i % 9e Ca % ft j^a :a 0 
«9«) 12-88 tr, 668 2749 468 tr, 4-24 2-06«97'72 

The esrbonic acid was doe to Umestone mediaiileally mixed with the mineral. 

Peters remarks that, he " is far from conddering this silicate as a well characterized 
mineral.'' To establish this pointf he sm "that it would be first necessary to have 
analyses of all the diflferent varieties, still in order to induce further investigation, ha 

names it biharite, after the mountain in which it occurs." We feel justmsd in re- 
marking, that if the mineral is not " well characterized," the author is somewhat 
premature in giving it a new name. We question very much the propriety of add* 
ing a new name to science, without full and just grounds, under the plea of inducing 
further investigation. It is gaining the credit of pft"»p"g a species^ while thlovio|f 
the burdtn of inveatigation on others. 

Bismuth fp. 20, YIII]. — A remarkable vein, containing metallic bismuth, has 
^been opened at the Atias Mine, in Devonshire. The vein Is three feet in width, and 

the bismuth constitutes one-sixteenth of the whole mass, Iiaving a valtM of £800 to 
ithe fathom. — {Dingler't Polyiechniuhet Journal, clix, 76.) 

JBoKMBB [pw II, UI-YIU].— AaaljBiaof stasfurtiute, by Kimm^ (Mv%^ is 
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Eopp's JahrtMbericht, 1869, 816). The mineral wao wMbtd wHk i uM Wl li W , to It— 
it from adbering chlorid of magneMom. Ths inwinbia portkn gave : 

9-97 24-98 6 20 68 90 

' Bydilftrence. 

giving tlM formala 2(li[g3fi«-}.fi)+MgCl,£[ or two equivalents more of water than 
oblfttiMd bj Haints abd PMyka. 

BotowATEocALciTE [see Hatesine, p. 39i, V, YIIT]. — H. How has given tlia iMUBd 
err/ptomorphite to a hydrous Ix^rate ot lime Jin<l soda, which ia found in gypsum, near 
Wiudsur, Nova Scotia (thid Journal, [2].zxxii, 9). It occurs in cakes, or rounded 
m aes ai ^ of the tiae of a email pea or bean. laying between cryetalaof f^Uuber salt and 
gyp-»um. Color, white; lu-'treless; sofk. lL=sl, but coherent; tasteless; slightlr 
tuugh between the teeth. B.ti. fuses easily to a dear bead ; insoluble in water; sol- 
able in dilorhrdrie acid. On exposure to the air, loeea 18 88 par cent of water. 
With a niagniiying power of 360 diameters. Prof. Robb found the mineral to be 
distinctly crjstalline, with a rhombic structure, and differing iji form very materiallj 
twa tbe natro«boK»eaIcite hand ftt tlia lame locality. Composition of Um Mr4rfid 

Ca ^Ta S ]frg S 

14 21 7-25 8-93 0 62 19 96 63 98 

Assuming tlio magne!)ia ahd sulphuric acid to he accidental, nnd deductinjf the 
magnesia an ^Tg S+tS. and the renMining ralpliurlc acid as §, How ohtiiins 
Ca 15-55._Na 6-61.lT[J9-72. B 6910. corresponding to the formula ITa, sOa, 9B4- 
12£[, or NaB*-i-0a^B^+12 aa. [We have pUced this mineral under boronatro- 
€alcUe, as, aooording to onr Viow, this name expresses sufficiently well its com* 
position anJ relations in the cl issification of hydrous borates. If we were to cal- 
oulate formula for all of the publifhed analyses of hydrous borates of lime and soda, 
wa dwold have at least a doien diflbrent oompooods represented. No one belieTea 
that these are all distinct mineral species, and until repeated analyses are made, 
which prove the definite an 1 invariable composition of the mineral from any given 
locality, we may well hi^sitate before creaUng or adopting any more new species. 
The hydrous borate!* of lime and soda have already rather an excess of synonyms; for 
the lime borate we h:ive hayesine. borocalcite and hydroboio-.:alcite ; for the lima 
and soda borate: boronatrocalcite. ulexite, tiokalzite. tiza, natroborocalcite, and now 
cryptomorphite. Tiiat there are two distinct species, bayesine and boronatrocalcite, 
does not admit of a doubt, but as the composition of neither of these is definitely 
settled, we are not yet willing to admit that these names, as at present applied, 
Mdi represent three or four diranet minwal species.— o. j* b.] 

BouaNOtiiTB [p. 80, V]. — F. Field has found this species at a mine near Ha- 
MOO, in northern Chile. The spncimen was crystallized. H =2*ft, O.sS'80t. It 
fOiembled in evorv respect the houmojiite from Cornw aU. Field g\Tm inaljlil of 
both the Chilean and Corui^ miueral:*, with the following results : 

8 8b Pb On 

Huasco, 20-46 26-21 4076 12 52 = 99 94 

Cornwall, 20 30 26'30 4080 12 70 = 100 10 

Thefte analy^ correspond in a most remarkable manner with Rose's analysis of tbo 
Pfaffenberg boumonite. — {Quar. Jwr. Chem. 8oe^ xiv, 168.) 

BauciTR [p. 183, I, II-IX] — R. Hermann has given the name Texalite to tbe 
hydrate of roagneria from Texa^ Pennsylvania, anahas attempted to show that its 

form was monuclinic, and that was consequently dimorphous {Jour, fur prakt. 

Chem., Ixxxii, 368). The writer has already proved, from the examination of a 
lari^e number of crystals, that this concliisiun was erroneous (this Journal, xzxii. 94), 
and that the form of the Texas mineral is rliombr>liedral, as already determhied bgr 
Dana, nnd, previous to the publication of Hermann's paper, it h.u\ also been deter- 
mined by Kenngott and G. Hose {Zeit^chri/t der Oeol. Oete/Ucha/t, xiii, 178). The 
paper by Rose had not then been received liere, or it would have been quoted in 
li iW W f.to HitnuMML Tho aijatnla onflidiiMi. bj-Bott mmI njttll wara htfaytiial 
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■■In. with flMaiboh«^ra1 planes R and -^R. Since Uw psUioaMon of these rwolts , 

Heasenber}; has published, in No. 4 of his " N'otizen." an exanunation of the crystal- 
line form of this spocies, which also shows it to be rhombonedral. To this we may 
adii, thut Dr. Averbadi fomid that Its op^l properties were those of a liHMibolMi- 
dral subi^tance, an nh^ervation which we nre nble to t<ub«tanti:ite. 

With such an aecumulatioii of facts from five differeot authorities^ it maj safely 
be ■moummI (hat texaliU does not diflbr frmn onHnaij ihoMbdwdwl krweUt, 

An auljrfi of die Tens iniiieial gave Hermana: 

68*87 0-80 S088 

CAtAVTvit [p. 313, TT-Vir). — The name wT^rt/* has been given by Radojzkov^ki, 
to a concretionary silicate of zinc from Nijni-Jagurt. in the Ural (Comptet Rendna, 
IHi, 107). It oeeoni ia conerettonary enuliy whicn, when eaunined by the oMfniifier, 
sho«v indi!<tinct cry st sis. Culor, li(pit htam to graeo. Rr% Spb gr.sBS'70T. 8<^uble 
ia acids. Composition: 

Si da tut 9 

26-00 166 66«> 4-70 Ir. ss 9916 
Oigrgen, 18-87 *44 1881 418 

giving the ratio for di, 2Sn.H. 8: 8: If. The author, by en error in ealcnlation 

make-H the ratio S : 3 : 1; the compo-»ition and ratio are so near tho^e of Calamine, 
that for the present we may safely consider waj^ite a variety of this species. The, 
only anomalous property Is the epeeific gravity, wliidi is ooosiderably mm than thai 
given for GiUamuie. 

CAJicaiNTTE [288, TI-VIIT]. — O. Tscherraalc has examined canertnite, from Ditro 
in 8iebenbiirg:en. It is found in loose maspes, with oodnlitf*, ehoolite and ortho- 
dase. ColtH*. pale flesh-red; cleaves perfectly, yielding hexagonal prisma. H.=6— 
8*i^ a.ss8-4i. Oompoeition: 

Si ii <k ]?ra ft 0 

87 2 80-3 6-1 17-4 4 0 62 = 992 

not differing materially from the composition of oancriflite from the Ural and from 
Ut^'-i&r. Wim. Akad., xliv, 184.) 

GKavAirmK [p. 141]. — T. L. Phippon has examined a native oxyd of antimony 
ftom Borneo, which is identiol with this species {Comntes Rendua, )ii, 752). It ■ 
associated with f^tihnite, and ocriin* as a compact crystalline substanoef of ayellow* 
ish or reddiiih white color and yellowish white streak. 

Isolated crystals, of half an inch in length, were dsn found, having the form of the 
right-rhomboidal prism, terminated by two planes with modifications •, they had a 
pearly lustre, and were horttontally striated. In the closed tube, the mineral was 
aon'volatile and unaltered, tbua distlngnhAiing it from ShOs. B.E infMble. that 
diSering from SbOj. Pure specimens were entirely volatile in the reducing flame, 
but unaltered in the oxydising flame. These reactions, in connexion with the follow- 
ing analysiis, show the mineral to be SbO^. With eoda gives inetalUe antimony. 
The specimen analysed contained etibolte, sulphur, oa^d of iron and alumina as ini> 
•purities. Oomposition : . 

SbO^ S 9eSl 5i.S,etc 
0.^'84-4'68 eS-OO 8-76 10-00 »*S6 ss 100i)0 

[Phip^n considers the water as combined with the antimony, giving the formula 
Sb04. HO, and refers tlie mineral to Beudant's species ttibiconite, but as we infer 
from his description that the pure mineral was unaltered in the closed tube, we may 
aasnme that the water vie oombined wiUi the kotk, aluniUi% and other impuritiee 
mentjoned—q. 1. ■.] 

OBASsim [p. 819, ir).—* Analyus of ehabanU from Oberstein gave O. Sdinnder: 

Si *1 Ca :6a fir ^Ta Ag ft 

17 45 7-13 0 48 0-82 212 0*62 tr, 22 09=100*40 



'Saooiott, UAntUktt 1880. 88. 
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OnORiTV [p. 294. IV, y-yiII,].<>QMlii hns de«cribed r chlorite-like mhi' 
ertl from Webster, N.'C, which be oonaiderd a result of the alteration of chrysolite. 
It occurii in ^vhat appear to be rhombohedral plates, auU the cryataU, though indi»* 
tinet« present trianguiiir basal and rhombohedral planet. Cleavage, basal and highlj 
perfect. 11=2 5. Color, dark bluish to brownish-green; translucent. B.B. ezfo- 
liales slightly and becomes silver-white. Infusible. The material fur analysis was 
tooMull to We H of rndfonn oolor. 

8l Si 9r j^i fii; ^ t. fgn. 

1. 81-15 13 70 4 16 4 83 Olfi undet. O'lT on-leL 329 

2. 81*76 12 45 undet. 4 94 undet. 4310 Qodet 006 undet. 
Mean, 81-46 1808 4.16 488 016 48*10 0*17 0*06 3 29=100-85 

These remitta plaee the mtoeral near pyrotelerite and ditorite. Hie aniall amooni 

of water in remarkable, especially when taken in connectioo with the anbjrdroae 
talc from the same locality— (this Journal, [2], xxxiii, 200). 

Shepard'a raatolyte, from Monroe, New York, is shown by Pisani to be a fnrw 
fi$Mu» c/Uorite {Complet Rtndtut, li7, 468). Pisani observes, that although the 
mineral is somewhat acted upon, it is not entirely decomposed by acids. After de- 
duction of the iron pyrites with which it is lotunalely associated, the composition 
irw found to be: 

§i 51 Ag S 

84 98 21 88 28 44 6-'24 9-22 = 100-76 

AH the iron was in the state of protoxyd. A former analysis by Sbepard made 
the oompomtloo near thai of etilpnomelane (see Suppl. IV) ; but this analysis is uq< 
doubtediy incorrect, as Pisani has proved that the mineral is only partially deoom* 
poeed by acid, so that results obtained from an attempted decomposition by acids 
must be erroneous. The physical properties and chemical composiiiun of the mine- 
ral render It extremely probable that it k aa impure variety ni ditorite. 

OmtTaocoLiA [p. 809, II-VTTI]. — ^F. Field has fmblidied an interesting paper oo 

the silicates of copper from Phile {L. E. D. Phtl. Afag., [4 ] xxii, 361). A variety 
from Tambillos. near Coquimbo. having a turquoise- blue oolor. perfectly amorphous 
and opaque, gave on analysis : §i 28 2 1, Cu 89 60. 24 62. Pe 2 80, 5l 4 97. Ex- 
rludin;; the iron and alumina, as foreign to the mineral, we have §i 80'59, Ou 42 88, 
26 58 or Cu Si-f SH. Other ana^MB are given of aubataucea wliich do not 
appear to be definite compounds. 

OaavsouTK [p. 184, I-IV, VI]. — F. A. Qenth has analyzed two varieties of 
dlryso/tf«, ooeumng in tale-slate, at Webster, Jackson Go, K. Oarolioa: 1. pale 
grayi««h-green, granular and very friable, Qss3$rtB (IS^ 0); 2, less friable, of darker 
yellowish olive-green color, G.=32-62. 

Si 

1. 41-89 

2. (a.) 40-';7 
2. (6.) 40-74 

with traces of alumina, oxyds, of cobalt and manganese, associated with chrome-iron« 
tide, serpentine, and a mineral resembling pyrosclerite. Dr. Genth expresses the 

opinion, that the specimens give evidence that chrysolite is probably the mineral 
from which talc-slate, and many of the serpentines have been formed — (this Journal, 
(2],««iii, 199). 

For an ilysl.s of altered olivine from Ihringen, In Breiigaa, by Lewinateio, see 

Kopp, Jahresberichl, 1860, 757. 

Clinochlokk [pb 298, 1, II, Y-IX].— Analysis of dinoehhre from Adunalowd^ 

by H. Struve : 

Bi 21 9e Jfilg 6ft fi 

8164 18*64 6-88 88-80 <H>6 18*14 ss 100 

81-62 1896 6 12 85-88 006 12-67 =i 100 

ifal. Jfiiii. JMMd$, iii, 888, in Sopp'a Jakrubtrkht, 1860. 978. 
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CopiAPmt [p. 887, 1, m, IV].— A new analyris of Jibro/errite, from OhOo, hf 
F. Field, {Quar. Jour. Chem. Soc., xir, 166,) shows that this mineral loses water on 
exposare to Uieair. The mineral is found io botrjoidal jpaaees, each rounded nodule 
being built op of innmnenible illky fibres dtverging from a centre, and baling % 
golden green color. An annlysia gave the formula Pe S'-j-lott On exposure to 
the air for two weeka it lost two equivalents of water ; a loiiger exposure of man/ 
numtba pfodnoed no Ibrtfaier change in composition. Heated at S12^ F. it vai 
vtrtMlinto9eB'+sA. 



[p. 17, IV, VI-IX].— The pneadomorphofis crystals of copper afUT 
arngooite, described by Kenngott (Suppl. V), have been examined by D. Forbes, 
^ (Quar. J<mr. OtoL 8oc^ London, xvii, 45). Crystals are found in the cupper mines 
of Corooio, in Pern. They an hexagonal ; eome oonriat entirely of copper, white 
others hnve a nucleus of carbonate of lime, from which Forbes infers that the pseu- 
domorphs have been formed by the action of a 8olQti<m of copper on cryHtnls of 
carbonate of lime, and bv eome anbecqoent dMniad d»mn the carbonate of copper 
thus formed has been nuoeed to the inctaUkataln. Anandyaiaof onaof thaoTBteH 
by JKioeber, gave: 

Cu 8i Ag Fe* InsoL 

98605 fr. ^ im 0*004 ^ 100^ 

* A ..Vieaee. 

F. Alger has described what he considers to be a rhombohcdron of copper, from 
Copper Falls Mine, (Lake Superior). It is associated with rhombohednil carbon- 
ate of lime, and the copper is tboi^^ by Alger to be pseodomorpiiona of cakita. 
Dr. Jackson suggests that the crystal may be a cube, which slightly diaUMrttdf gifW 

it a rhombohedral aspect {Proc. Bott. Soc. Nat. Hi»t., viii, 11 1|, 

Coppsa Olaxob [p. 46, 505]. — Dr. Genth has made a very elaborate series 
<rf analyses of the so-called harrisite^ from the East TeuneBfee ii'me, Polk Co., 
Tena, which entirely substantiate his former opinion, that **barrisite was copper> 
glance pseudomorpnous after galena." Dr. Genth mentions that Dr. Torrey first 
discovered soecimens of harrUite from Canton Mine, which contained a nucleus of 
unalttrtd ffaUiMt and soon after Hr. Trippel, of the Tenneeeee Oopper Mines, dis* 
covered this same pseudomorph at th« EasSt Tennessee Mine, at which latter place 
it is found in a feldspathic rock, aseociated with chalcopvrite. pyritee, blende, garnet 
and Ume^nidotei The Te nn es see epeelmsns have a color between dark-lead gray 
and bluish blaek« They Hreqoently contidn a micleus of almost unaltered galena ; 
aome specimens are almost pure copper-glance, while others are intermediate be- 
tween copper-glance and galena, as shown by the analyses. The rational composition 
dsdoesd mm the analyses of seteo spedmens gaTs ths fidlowing : 
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2698 


14-00 


18-14 


8*29 


1-24 


0-47 
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0'8S 
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70-26 


78-82 


8105 


89-89 


98-80 


80^0 


Pyrites, 


043 


8-20 


109 


0-86 


086 


1-89 


8-81 



Analysis 2 by Trippel. the others by Oenth. The author queries whether alisonite, 
SCujS-f-PbiS, and cuproplumbite CU]|S-|-2PbS may nut also prove to be pseudo- 
aorphs of ooikper-gianoa after galena in an unfinished ooodttion— (tide Journal, [8], 
socui, 194). 



CoppEa-NicKKL [p. 52. VT-Yril].— Analyniof c o pper-niebel from 
by H. Hoho (^. and M. Zeitung, xx, 281) : 

Hi Oo As S Fe losoL 

88^6 10-81 80^ 6-09 0*88 8*80 s 100-88 

Or^j^nmurrphUe.^^tib BotosratBOOAtom. 

Datboutb [p. 384, 1-IV, VI, VIII]. — G. Tschermak has analjxed the transparent 
crystallized datholUi^ from Toggiana. He found 3i 88'8, Ca 84 9, A 6 7, B (bjkas) 

21-2. G —S.— {Kenngott, Urbrraicht, 1860, 67 ) 

Am. Jonu Sci.— Skcomd Sums, Voi.. 2XXIV, Ha lOL— Sm., 188& 
27 
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The peculiar massive datholite described by J. D. Whitney (this .Toomal, It], 
xxviii. 13). ban been further examined by A. A. Hayes {Froc. Bont. Soc. Nat. ifUt,, 
Tiii, 62). The spedtn«ns examined were from the Isle Royale, Qtiiitcy, Marquette, 
Uinnevota and " Ash-bed " nKnes. The mineral is compact, resembling aome rarie' 
ties of Wedc:ewood-warp. H.=:5-5. Other physical pruptrtiet Uie mum aa alraadj 
given by Whitney. Auulyses of two R[>ecimens gare : 

fK B Ca 9eSl Co ^ quarts. 
88*SS t2M 8S'8S 1-04 S-M 080 as WW 

87-92 2216 83 64 896 2 08 = m6 

It contains less water than is given fur crystallized datholite, nnd Dr. Hnye<4 fsui^^ettl 
tlM possibility that in former analyses the water mav iiave been given too lu|^ 
mmts to low of borie Mid by exposurt to iateme igviitHm. 

[Dr. Hayes calls attention to this mineral as bfing sometimes confounded with 
pectolite. It is quite remarkable tliat datholite, pectolite and wolla.stonite are all 
ibuii4AtLftln Superior ia compact wiMwa, diflferii^^ entirely in appearance from 
these minerals as found at other localities. The compact datholite is of frtquent 
occurrence ; during; the past summer I ob<%erved it at many of the mines in the 
Portage Lake. Keweenaw and Ontanagon districts. Very fine spccimena occur mt 
tiw Suporior Mine near ODtfii»gon.«^ 1. 1.] 

BiOBimrt [p. 862, III, IV, VIII].— The rhombic vanadtnite firom Kappel ia 
Oarinthia, described by Zippo, hat bow MBljaed bjr G. TMhomnk ( Wim, Akad, 
Ar., ilTi, 167). ^ 

Pb V 

G.=±5-88. 64-8 45-7 = 100. 

A tract of line wee elao fiMind. TadieRnek eoosiden It as Identieal with dtekmiig, 

DELEMINZITE— J9r«V7mu;)<, Berg nnd Huttenmannifche Zeituvg, xxi, 98.— 
Breithatipt ij^ves this name to what he considers to be a new form of siilphid of sil^ 
▼er, diflering from silver-glance and akantbite. It is inomfirphons with copper* 
gUnoe. Theanji^leof the prism was determined to be 116*. O.=7 02. Named 
after Deleminzin, the ancient name fur Freibeig. Localltj of the mineral not stated, 
but it is probably from Freit>erg. 

PiAMiTB [Suppl. IX].— Damour and Deville have shown that t. Eobell's dianie 
leid ie idiHitical wiCii hjpooolnmbie add, consequently tide mineral eaa no loiter be 
eonaldered ae diatinct from tanlalite.— ({^Miplse JSmjet, liii, 1,044.) 

BoMCVSRi [p^ 88t Y].— F. A. Oenth confirms the observations of Hunt and Whit- 
ney in regard to the occurrence of a mixture of domeykite and copper nickel in 
the ore from Michipicoten I^ilan l. He aUo e^ive.s analyses of the nonieykite re- 
cently found on the Sheldon locition at Portage Lake. It is massive; iMUrdneea^ 
a little below that of fliior, G. at 16° G. 7 75. Color, on fre^h fracture, tin- 
white to steel-Kray, quickly tarnishing, first into yellow and pinchbeck, afterwarda 
ehowin? pavenine tinta» and finaU/ beoomlng brown. Luitra, netalUc wlwo 
but dall after exposure. Fraotnre nnevei^ enbehnodwidai. Aetoeiated with qoarts 
and azeeuiaie of copper. Analyaee : 

As Ca 

1. 29 26 s 9998 

2, 29 48 70 01 = 99 59 

Analysis T contained 0 55. and II. 6-71 pr. ct. quartz. Excludin;^ the quartli ihi&j 
give the formula Cu'As=As 29 25. Cu 7I-68-H[this Journal, xxxiii. 198). 

Analy:<is of domti/kitt from tiM OoroooiaOopper Mines, b/ O. Forbei (QiMr.«fiwr. 
€hoL Am, m» 44) : 

Ca Ag Am 

nvit 0'4« 2841 

Ik ma foond in the fimn of graj metallic grainy dimemhialcd hi aandrtoBc. 

DcrraixTTE [p. 427. I V].— F. Pisanl hae analysed dufrmUt, from Rodielbrtett- 
Terre, (Morbihan, France,) where it occurs in darlc green kidney*eliaped BUMaai^ 
with Umouite and cacoxene (t). Composition : 
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1^ 9e Si tit 

S86S 04-40 4-00 It^O s ms 

ffiving the oxygeo rttb Ibr 1^, S. 10 : IS : 9. w 8(9» My'^'^%^(km§»m 

iUHdui, liii. luJO. 

EngetKardite. — See Zreoox. 

Epidotk [p. 206, ri-VIl. IX].— 'Dr. Genth has described an interestinj^ vnriety of 
lime epidote^ Sntm the Polk County Mine, Tennt;ssee. It oocura in hirge but india" 
tinei CTjsUla, lengthpneil panllef to ii, which plane ia beat developed and can be 
aeen on every crystal ; some crystals also show the planes li and Uleavaj^e 
Tery diatioct parallel to ii. The color ia gray, with a bluish -green or greenish- 
brown tint (Some apecimena are wUte, witS » tinge of pink.— o. x. i.) 0.aB4MI44 
Tlie larger crystiils are frequently intermixed with chalcopyrite, pyrites and quarts. 
Analysea No. 1, by Oenth, No. 2, by I'rippel. of a coarse eraineii, confust'dly crya> 
tellme Tuiety, partially decomposed, ami aaaociated with Ueode, haniaite, garnet, 
•to. 

5i Xl 3Pe An Ca Ag Cu fil Tgn. 
1.4004 8063 2 28 0 19 25 11 tr. 0.24 — 0 7 1 =9920, Oenth. 
2. 43 20 29 60 2 83 22 72 0 66 tr. 0-26=9a-22, TrippeL 

Other partial analyses are given — (this Journal, [2], xxxiii, 197). 

Fkldsfar [p. 228, 1-III, IXJ. — S. D. Hayes has investigated the properties of 
fused fi>ld^par {Pogq. Ann^cxm^ 468). Hm results sliow that feldspar suffers no 
material duinge in its compotKieii by finum. [It is well known tnU fridqinr is 

found as a furnace-pro<luct — o. j. b} 

Fur analyses of orfhoclase, from Laaterh^ and Ilolzemmenthal, made in the 
Clausthal Labiratory, see B. uvd H. Zci(unff,xx, 266. Analysis of glauy feldnpar, 
from Lowenburg, by 6. voni Hath. Zfiinrhr. OeoL Ott«U$^ zii, 44 for Other 
analyses, see Kenngott, Ueberxicht, 1860, 63-65. 

FiOBTBLiTX [p. 412, V].— T. £. Clark shows the crystals of this resin to be mono* 
dkiie. The oyitale oblabed were limn n eolutkm in aloohol and ether {Atm, 4» 
€SI«M. «. Phmm,, oris, S2t)i 

Fluor [p. 94, II].— The fetid Jluor from Wolsendorf, in the Palntinate, in 
which Schaf hautl thought to have difcovered bypothlorite of linje (Min. 94), has 
been examined by Schrotter, {SiUungnber. Acad, d WtMen^ch., Wien, xli), who an* 
nouncea that the so>call4d hypochlurous arid is ozone. More recently tlie same 
variety of fluor lins been examined by Schonbein. and. according to his views, the so- 
called oxone is autoz4>De i^Jour. prakt. Chan., Ixxxiii, 95). Schdobein estimates tluU 
the mineral eontalns ^^iVir P"*^ ^ ^ weight ('08 pr. et) of this substance, and 
suga^est^ that this variety of fluor should be called antozonite. This very convenient 
dei>ignation should not be receivtMi into mineralogical nomenclature as a syuomyia 
of llnor, mQeh leas as the nsme of a new speriss. 

FttEtKSLSBKNiTE [p. 99, III, IV]. — A. Rcuss announces the discovery of (his 
rare mineral, at Prsibllun, in t^ohemia. It is found in isolated crystals^ firom two to 
six lines in len!:»th ; usually the crystals are twined. Prismatic cleavage, perfect; 
fracture, uneven to sub-conchoidal. H =2'&8. 0.=6 23. Color steel-gray to black* 
isb-gray. B.B. decrepitatea and givee rseetione tot sulphur, antionoy, lead and 
(rilver. Analysis hy Von Payr: 

Sb S Ag Pb Fe 

27-11 18-41 23-08 SU-77 0*68 as 10000 

lotot, 1859. p. 61-66. in Jahrb, ifiik, 1860, 619. 

F(emrtuiii« 4 See TwaMBBmmt, 

Galena [p. 39, TI-IV, VII-VITI] — "Breithaupt has examined the so-called pseu- 
domorphs ot galena, after pyromorpliite from Bernkat>tel,on the Mosel, and concludes 
thai they are not psendomorpha, but true hexagonal prisms of sulphid of lead. He 
Ihidi that they poeises ne tniee of cnbie eleawge, bnt that they have a perfect basal 
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cleava^ and an imperfect prismatic clenTage. The crystals often occur with pyro* 
morphite. Some Bjtecimens of stalactitic sulphid of lead, examined by Breithaupt, 
WOTS alao fbiuid to have this peculiar cleavage. Breithaupt consider* that the kiw 
specific gravity of the crystHls, 6 82 to 6*87, is rcBUirkable, bat he gives no chemical 
analysik to prove that substancr he examined was pure sulphid of lead ; it may hare 
contained unaltered jD^oroomhite. He proposes the name uxangulitt for thia 
variety of galena {B, and B, Zeitunp, sad, 99). . 
For Dr. Qttktb'a pftptr Ml ooppflrg^ance, pMvdoBiorpIion of gaima, tea oovn* 

GLANCE. 

OamaigradUe. — See Hornblende. 

Oaknet [p. 190, 1-IXJ. — AoRlysis of green eamet, from perpentine at DobscbaOf 
in Han^y, by TMhannak: Si 88, 9e 28, ST 8, 6a SO, lilg 2»101. G==8-72.— 
JTo^'a JakrubtridU^ 1860, 166. 

Olaubuiite [p. 374].— Pisani has found a brick-red friable and iMinonalikt 

variety of glnnberite, a'^sociated -with polyhalife and anliydrUe, in common salt, 
at Varengtiville, near Kancy. Composition: Na 6 60 6U, Oa S 48 78, clay 040s 
«9'66.-*(am^ nmdm, U, 781, fa Xdpp*t JMtviMcftI, 1860, 788.) 

Gold [p. 7, 1, II, V-V)I, IX].<*0. C. Manb, in a paper on the Gold U Km 
fleoda, firea analjaaa of gold ffom Tn^giar and LuncnDiiig: 

Aa A(r Cu Fe 

Tancrier, G=18-96 98 13 1-76 -06 tr. = 9994 

LurKitihurrr, G— 18 37 92-04 7-76 'll tr. = 99-91 

A epecimen from Lawrencetown had a density of 18 60, indicatiiu; a composition be- 
^jeen that of the Tiingier and the Lunenburg specimens. T%a Tangier gold ia 
remarkable for its purity, being onlj nnpaased in this reapect bj that from Scbalh 
rowski (tl)is Joorna!, xxxii, 3i)9). 

F. A. Oeniii hab iound Gold pseudoroorphous of aikinite. The exact locality of 
the specfanen was doubtful, but waa stated to be from Georgia. A portion of tha 
aikinite was nnaltered, but it was mostly converted into the well-known pseudomorph, 
a cupreous carbonate of bismuth. This latter was found in slender needles, of dif- 
fisrenk defrrees of purity ; lustre, vaiy ; color, pistachio or oil green ; when earthy, 
ffreenish whitf In the centre of many of the crystals was britjht yellow croltl, of a 
xtigh degree of fineness, in some cases distinctly sliowifig the rhombic form of the 
original mineral (this Journal, fS], xxxiil, 190). 

.T. Teniinrjt fic?cribes a mass of gold found at Bakery Hill, Ballarat, in Australia, 
.in 1858, whidi weighed 2 217 ounces, or 184 pounds 8 ounces. It was melted in 
liondon, la September, 1869, and yielded £6,816 IDs. lOd. sterling of Gold.— (Po^^. 
Ann^ e»i, 644. BriL Auoe. Bepwt^ 29th HeatSng. p. 85.) 

GvaoLin [p. 806, 1]. — H. How has discovered gyroliU near Margaretyille, Nova 

Scotia. It occurs imbedded in crystalline apophyllite in ppherical concretions of 
pearly lustrous plates, varying in size frofla a pin s-head to nearly half an inch in di* 
junater. Cbaapoaition : 

51 ^ SI ]ftg & He 
61-90 2995 1*87 01)8 1*60 15^ 9 99'66 

giving the formula, Si-fl^Jf. and corresponding nearly with Anderson's analysis 
of the mineral from the Isle of Skye. How calls attention to the cloBe relation of 
this mineral to apophyllite, and suggests that the exii'tenee of <:arbonate of lime in 
the cavities vith the gyrolite, would seem to show titat the latter is formed from 
apophyllite by the waters which deposited the carbonate of lirne, reacting on the 
•lUeate of potash, and dissolving out at the same time the fluorid of calcium (this 
Journal, [2], xzxii, 13). 

HALioTsm [p. 261, YIII — F. VhtaA has analyted Shepanfs ffhneeottiit, and 
|iroved it to be identical with halloynte {Comptes Rendu*, lii, 810). The specimen 
jfsnmiA Xfw xeoeirad Iron Pas C loiaea nx, who givas tha foUoviiif ch a r aOa r a for 
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AtMhwraL It is compact, wUh conchoidal fracture ; dnll, bat becomes lustrocn on 

rubbinj?; color, "white ; soft and very friable ; adheres utrongly to the tongue. In 
■Wftter does not soften, but becomes translucent and opaline nii the ed^ec, ditiengaging 
A few bubUflS of air and an argillaceous odor. Heated in the closed tube gives olT 
<vater, and becomen biuish-g:raj. B.6. infusible, -with cobalt ■olutioa giwa a Um 
tOulor. Decomposed bjr sulphuric acid. Compodtioo: 

Si Si % ft 

404 87-8 0-6 91-8 = im 

Sbepard described it as pure hydrated silicic acid (Si O3, HO). 

Hnn-isite. — See Coppeb-olanck. 

Hautkk [p. 230, IXJ. — Analysis of haujfne^ irom the lava of Melfi, bj Bam* 
melibefg: 

0.ssi24<66 11-08 84'88 8984 B'M 0^0 14^47 8-78 Ir.sM-T? 

{Z^Uchr. fftolog. QtMdL, z'd, 878, in Eopp's /dMmdU. 1860k f 76). 

HoftMBLExoB [p. 170. T-IV, VI-VIIT].— Breithaupt has given the name jromsl* 
ffradite to a black hornblende from Gamsi^rad, in Servia. It has a vitreous lustre, 
Telvut-black color, a greenifh-gray streak, and is opaque. Cleavage, prismatie, 
H.s=6. 0^-18. Analysis by R. Mailer (,9.0114 JK^Wtanp, XX, 68): 

8i SI <^ liln Ca Ag j^a & 
46*68 18'68 IS-SO 6-00 8*88 8*44 8*17 IDO as 88^4 

[The large amount of manganeM is (]idto renMnWUe; the csmpen mtio, as given bj 

the author, for the bases and silica, in as 16 98 : 24'04 or 2 : 3. It ia noteworthy that 
Bammelsberg, in his extended researches on hornblende, almost invariably foood 
that » portion of the iron in the ferruginom-aluinUMNW Tarietlee waa In the stele of 
Maqnk^d-^Jk a.] 

Ilmrnitb [p. 116, y, VIQ^Analyali of titanie Iroii, from MMaiofcn,BaTaria» hy 

J, Miiller: 

Ti fe &n XI 5i 6a 

51-60 41'79« 4 00 1'57 0*90 0 80 s: 100166 

« With tr. fe. 

Occurs in irrsgular brittle nodules, of an iron black color, black streak and sab-me- 
teUic lustres B.as6. G.b4*698 (Kopp, MfttbtrM, 1859, 775). 

lotim [p. 814, VII].— N. y. Eoksdnrow has found ioUU at Marsinska. in the 
Ural, where it occurs in masses of the size of a walnut, associated with albite and 
andalusite. Color, reddish brown ; translucent ; lustre, vitreous to waxy. H.=7 6. 
O.s=2'606. Chemical examination by Hermann : Heated in the closed tube gives 
vftter, and changes color from brown to light bine. &B. fiuee with dlffienlty to » 
white enanwL Composition: 

Si il ^'e An iJfg Li TL 

50-65 30-26 4 10 OeO 1109 0'64 2 66 =s 100*00 

•^Mat. Min. JRusslandi, iii, 263, in Kopp's Jahreshericht, 1860, 767. 

laiTB [p. 103].->Clau8 considers that this mineral, described by Hermann as n 
«ompwnna of cnydised platinum metals with the oxjds cf iron and dnomimn, 

is nothing more than a ineclianical mixture of several substances. Aside from the 
improbability of obtaining a pure mineral by the washing of such a complicated 
mixture as the platinum-residue, Claus made a microscopical examination of the sub* 
ataiice obtained by Hermann's method of separation, and found it to be a mixture of 
several ^substances, but conaUting chiefly of iridosmine and diromie in»k— (/ew. 
frakt. Chetn., \xxx, 286.) 

laoM [p* 17, II, Villi. — Boussingault has found traces of nitrogen in the meteoria 
iiOD of Linarto (^mi. A Chim. tt it Fhy$^ (8,) liiti, 886.) 
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Kammererite [p. 291]. — B. DeMamy has founfl kdmmererite chrome- 
iron in the dUtrict of Uialebk, in the Ural {Bull. Soc. Nat., Mowju^ 186<i, p. 
SOO). The mineral oecon in imbedded crystals, ivbicb in their physiciil chanw- 
ter, very much resemble the cliuuciilore fmtn AchmatowKk. The crystals liave a 
bftMic cleavage, and the prismatic faces are h(»rizontally striated. Tl»e larg« crystals 
are sometimes an inch in diameter, and have a black color and vitreous lu»tre ; the 
basic planes have a |iearly lustre and violet color. The mimU etjvMM MW tnuw* 
parent, and are of a carmine red color. Sp. Or. 2'781. 

Krbolitb [p. 280] — Analysis of a bluish-white keroliU^tnOk'BMXtotdOQiVBAy, 
Maryland, by S. A. Genth (this Journal, [2], zxxiii, 208): ' 

1. 61-20 0-28 26-81 midat 

2. Sl-09 0*28 2S 28 2091 s 100-61 
8. 51-02 0-26 27-91 undet. 

Kl^^^lTK'-'JUUhardt, J)m Salzhergmerk 8ta**/urth bei Magekburg, 1860^ ia 
Eopp's JakreiAerieht^ 1860, pi 788.— This name hat been ffirea by Reicfaardt to ft 

salt from StaMfiirth. in which he found &g 21-66, S 43-05. S 8l'56=99-27 ; this gi\ ei 
the formula ilg ^-^ZtL Subsequent analyses made by M. Siewert and B. Leopold 
differed from Reichardt's result*, in containing two equivalents less of water. 

The substance examined by Siewert consisted of two parts ; one portion waaopA- 
lesrent, translucent and friable, while the other was of a darker yellow color, opnque 
and much harder than the first named. The first was not materisUy altered whea 
heated at 100*^ 0.; it dissolved in nitric acid, leavio? a residue of 0*26 to0-6ftpr.ct, 
and contaitHMi a trace of chlorine ; excludintr these last as impurities, the composi- 
tion is represented by analvses 1 and 2. Tlie harder portion gave a residue of 1*6 
pr. ci; When treated with hot water, the restdoe eoMieted of enlphate and borate of 
magnesia. Leopold also found from 0*5 to 1*8 pr. ei UMolable Donttee mixed with 
the specimens be examined. 

S fig H 

1. 68*08 28-51 Siewert 

2. 68-90 28-61 . 

8. 67 78 28-78 1418 Leopold. 

These give the formula IVIg S-f-S. 

KdNLEurrrs [p. 47 2, 1 1 j. — According to Kenngott, the determinations of J. Fritasdw 
show that the l^fdHmUe fVom Redwits hae the same composition as his eo^lled 

hydro-ciirbon reten, C^n H,8, and that this species also occurs at Uznach. At the 
latter locality, konleinite is associated with tehtereriU; at Bedwitz it is accom- 
panied by fichtdiU. It was questioned whether echeererite and fichtelite were 
identical, but this was not determined. The so-called phyllortHn was also proved 
to be identical with kordeinU9.-^{BvU. Aead. St. Fetenboiurfff iii, 88« Keuigot^ 
Ueberticht, 1860, 116.) 

LABaAnoarrs [p. 237, VII-IX], — For analyses of labradoriUt fiom the black por- 
phynr of Blbiogerode and Rabeland. made in tlie LihonUoiy at Obuethnl under 
the direetion of A. Streng, eee B. tmd H, ZtiJhmgt sz, 266. 

LANTHANOCERITE {Hermann, J. pr. Chem., lxxxii,406).— In a paper on cerite, 
Hermann asf^erts that two minerals have been known by this name. One, the true 
cerite, loses by ignition from 6 to 6 pr. ct., oontams only a Tery little carbonic acid, 
and but 7 to 8 pr. ct of the oxyds of lanthanum and didTroium, while iteontafaiafrom 
66 to 64 pr. ct, of oxyd of cerium. The other mineral, which Hermann names lan- 
thanocerite, loses 10 to 12 pr. ct. on ignition, contains 4 to 6 pr, ct of carbonic acid 
and 84 pr. ct. of oxyde of lanihnnutn and didymium, and only 26 pr. cc of oxyd of 
cerium. Hermann gives no physical chanicters to distin^iii-ih this new species, and 
quotes his former analyses (see Mio.. p. 812, Anal 2, under Cerite.) with merely the 
additional determined of the relatiTo amonnta of the oxyde of lanthanam and 
didymium present, as follows : 

Si Xl Oe ta Di An ^e Ca I^Tg <3 
1606 168 2655 16 33 1806 027 8-17 8-66 1-26 462 810 

with traces of cobalt and copper. 



TeTith Supplement to Dana's Mineralogy, 215 



HerauM writes the formula: 4(fi* dl+S)+(2ftsC4-8^. 

It ffeem^ most prob>ible that the miMnU may be aa altered rabatanet, or, periiape 

a mixture of cerite and laathanite. 

Lapis Lazuli [p. 229, VI, VII, IX]. — Analy^ia of Inpis-laztUi, from Ditro^ia Sie> 
btnburgen, bj 0. T.Hauer (Kmmgott, (/ebtniekl, 1S60, 54) : 

5i 21 9e Ca fTa 9 
O.asMl 40-54 4S-00 O'M 1*14 12*64« lD2i 

" Bj ihe (lifTerence. * Loss on iftnition. 

Found in a hornblendic vein in syenite, associated with pyrites and sphene. 

Lazulttb [p. 404, II, VII]. — E. J. Chapman has published an article on the lazttr 
lite from Graves Mountaiu. Georgia, in which he endeavorti to ^how that the form is 
trimehrie intt«id of monoclinic (CMnadian Journal, July and September, 1861). In 
bis first article on the subject, Prof. Chapman erroneou?ly considered the rry-^tals as 
oomloff from iSiiiclau* cmaU in North Carolina, and he overlooked the fact that the 
crystftb had already been 4riired by PtoC Dana in RroC ShepanTs artlele on bum- 
lite in thb Journal [2]. xxvii, S6. The habit of the crystals and the modiBcatioot 
are monoelinic and this evidence appears to outweigh that from measurtmients of 
erystals }ia7ing so little lustre. It seems to be a case like dathulite, which for a 
wig time was thought to be trimetrie, hut is now known to be monodinie. 

LAOMON'TrrK [p. 807, IV-VI].— Analyses of altered laumotUUe from Lake Su- 
perior, by Lewinstein show that the crystals are partially oon?erted into feldspar 

^Mrthoclaae ?)— Kopp, Jahresbericht, 1860, 771. 

LsprDOUTB [p. 226, 608]. — In connction with the discovery of the two new 
alkaline metals canwn and rubidium by Bun^en and Kirchhon, a new analysis of 
the Rozena lepidi^Ute has been made in Bunsen'a Laboratory by Cooper. To deter- 
mine the rubidium with accuracy 13'509 grammes of lepidoUte were used. 

Bi £1 9e Ca &g iih Os Li LiFi NaFl EH £[ 
SOUS S8M O^S mi 041 0^4 0^0 0^9 1*77 12-09 S'lSaSm 

The total amount of fluorine replacfaig oxygen is 6-48 per eeni-^/ovr. JPreM, 

Chfim., Ixxxv, !25.) 

Messrs. 0. D. Alien and J. M. Blake, of the Sheffield Laboratory, have examined 
tlie lepidolite (W>m Hebron and Paris in Maine, and found It to coatsin veiy eomdd- 
arable quantities of casium and mUdium. 

Lcuorrs [p. 231. Ill, V, Yi; IX].— Analysis of UmU* from yesumn lava of 
1868 by Bammelsberg : 

Bi ^ & 6l 

Vl-U, W\ 0-M 0*91 » 100*86 

-'Zt%t$ehr. Oeofoff. OneiU^ id, 496, in Kopp*» Jahre^erieht, 1860, 760. 

LiByatTC [p. 262, IV]. — For an article by £. J. Chapman on the position of this 
•peeise in tlw mineral series see Canadian Journal Itar January, 188t. 

LnrAurnt fp. 890.]— This rare mineral luw been found by von Eobell among the 

lead ores from Vadainsk's Mine in the Nertschinsk District, Siberia, {J. Pr. Chmt^ 
Izzziit, 454). The mineral occurs in radiated clusters of Bmall crystals of an azur^ 
blue color. Measured with the microscope the deavagu angle was 108**. B.B., de- 
cnpitetosb when abwly healed fines in the flame of a eandl^ Analyria gave: 

^b9 da Awithtr.CI 

18-41 17*48 818 s 100^ 

Yon Eobell remarks that the slight eiosm of mlphato of lead and water, was doe 

to an admixture of earthy anglesite. 

LOEWTGITE [A. Jfittcherlich J. pr. Chem., Ixxxiii, 474],— This name has been 
l^iven by Mitscherlicb to the variety of alunite, analyzed bv Luwig (Suf). V). It is 
Hound with elvfifts; at Tollk Ui Hungary, as well as at Tabrse in Siberia. It con- 
taint the tame coMtft m n l a as oImiIIs with the eaoeptioa of nine hiateed of ais 
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•qnivmlents of Water. This iNter is expelled at a lower heat than in the case' 4ff 
alunite. and the resultant compound instead af contHining a mixture of soluble alum 
and insoluble alumina, cotuiutud of a mixture of sulphate of potash with subsuipbate 
of alumina* It b pArliaUj soluble la diloriiydrie add, wlule alunite is pemetly 
insoloUe. AnaljsM: 

^a Si 9e S £C ftg £a U Si X(a) tl»> 

Tabrse, 9 80 0-89 84-96 0-68 84-81 17-88 056 044 028 0 26 0^41 — 

Tolf*. 717 26-29 27-63 1204 3-21 — ; 007 88-6» 

a OiianleralMlaBeeB. b Wlieates. 

Exeloding the silicates ill the Tolfii mineral, calculation gives & 9 68, 2:1 86*01^ 
9 37 86. £[ 16-60. The fomiiila & S-t-8£lS4-9&ss& Si '84M» 9 Zt'l% 
El8 82. 

MABOARtrE [p. 300, IV] — An analysis of so-called margarite from Pfitschthale 
near Sterzing, made by Oellacber is given in Kenngotl's Uebersicht for 1860, p. 
49, It differs entirely in composition wua tbe true marfforUe as analysed by Ear- 
mann, Smith and Brush. Composition : 

5i Xl Vq Ca fia gr IVIg Sin fi: ifa <5u fit 

a.»2'894 4259 80-18 091 1 03 4 65 0-09 4-85 1*74 012 761 1-42 031 4-43 

[A special examination for alkaline earths in the Sterzing' margarite made under 
my direction by Mr. 0. D. Alien, proves that it contains no baryta, and only a faint, 
mweigliable trace of strontta. A solution of the alkaHne earths from a gramme of 
the mineral gave, after long standing, fi sli^ turbidity with sulphate of lime. The 
spectroscope showed the preaetice of stronthi ud lime, but not any tnoe of baryta. 

— B.] 

HAaoAaonrra [p. 828, VIII].~A yariety of uiea from Derby, Vt, has been 

named admnsite by Prof C. U, Sh«>pard, on account of Pome supposed peculiar 
pbyMCal properties {HilchcoeV* Oeology of Vermont , vol. i, p. 484). It is found in 
niekly disseminated crystals in mica-slate, and Shepard remarks that ** its crystalline 
form IS that of mica and but for its perfect inelasticity and greater hardness, it might 
coalesce with this species." [We do not understand exactly wliat is meant by " <At« 
iperiet" as every one knntrs thAt there are sereral species of mica. The specimens 
of mineral from Derl^y. Vermont, received from Prof Shepard, and examined by the 
writer, have the same h:lrdlle!^^, lustro, ela.^ticity, cleavage, specific-gravity, blowpipa 
characters and chemical couipositiuu as margarodite. Analysis gave, 

Bi £lFe Ca jfi[g Alkalies. Ign. 
m« 86*29 0^ 1-86 8-77a 8-09 s 10000 

m BjdiAfseeSb 

This corresponds very closely with the analyses of margarodite firom ]yfonroe, Ct., 
by Smith and Brush. This identity, and the exact correspondence of its physical 
properties with margarodite from different localities, leave no doubt as to the pro- 
priety of classing the so called adam-tite with this kind of mica. — a. b.] 

J. Apjohn describes {Dub. Qiiar. Jour. Sci., i, 119) a new locality of margarodite 
at Ross-Hill, near Mmm, IreUuid. It has a curved, foliated structure, the laminae not 
being parallel m masses of any das, but intersecting at various ansgee. Color white, 
with tinge of yellowi:ih-green : lustre pearly, sub-translnoent Hardness 0T«r S. 
G.s=2'802. Difficultly fusible. Composition : 

gi ^1 Fe Ca % £ ffa S 
46*4S 87'98 0*46 0^7 0*17 9*88 1*54 4*40 « 101*91 

MAarrrs [p. 102, YII]. — Dewalque has described an octahedral sesquioxydof 
hron from Frassem near Arlon in Luxemburg. Occurs in regular octahedrons in 
sandstone. Color black ; lustre generally dull ; fracture earthy, showing no cleav* 
age; »treak brick red; sp. gr. 4 35; hardness 7 5. Composition Fe, with 0 33 3l» 
0 87 £l, and traces of Ca and ld.g with 0 2 S. The sulphur indicates it to be a pio- 
duot of the decomposition of pyrites.— (Kopp, Ja/ifMberiehtf 1860, 776.) 

Mica. — For analyf<os of Black Mica from Canton (Irelaild) glMkita by Sw Hai^g^tOP» 
ees Quar. Jour. QeoL Soc Dublin, viii, 160. 
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HiLiEHm: [p. 49, 1].— F. A. Ctaodi Imm gbwi aiMljMS of the milUrite from 

Gap Mine, Lancaster county, Pennpylvania. (This Journal [2], xxxiii, 196.) It there 
occurs in coatings of a radiated structure of y*^ to ^ of an inch lo thickness or con- 
efDtriailly nuiiatod eemi-globnlar maaaes or tufta. It is frequently tiirnished, and 
many pieces sliow a commencinf^ alteration into copper-^^'hinoe, they are dull, of a 
bbck color at the upper part of the tufts or little crystals, while the lower part haa 
the brasa yellow eolor and metallic Imtre of millerite. Two analyaea— No. 1, Uniik 
oiUarito— ITo. partly altered millerite. 

S C-u Xi Co Fe Insol. 

1. 35 14 087 6808 0'68 040 0-28=100-86 

2. 83-60 4-68 69 96 r32 0 64=10005 

MoNAZTTB [p. 40S, V]. — F. A. Oenth mentions a crystal of this spedea from 
the gold wai>hings of Todd*8 bmndi, Mecklenburgh connty, N. C, associated with 
diamond, garnet and zircon. It is j of an inch long, a little over ^ wide and aonW> 
what less than \ thick, of a yellowish brown color nnd shows distinctly the follow* 
ing planes : 1 , 1 1, ii, /, -1 and ii. The crystal being slightly wnterworn has the 
edges somewhat roundod, by which some other planes may have been obliterated. 
O. at 12° ass6-203. (This Journal [2], xxxiii, 204.) 

NAorAomE: [p. 65, VIIT]. — An analysis of nngyagiU disseminated throogb ft fOCk 
from Nagyag gave S. J. i^appel after excluding foreign matter, 
S An Fe Se Ag Fb 
8-56 12-76 16*11 . 1-66 1-82 60*10 

Eopp,Jakrmb«richt, 1859, 770. 

Opal [p. 151, ITT, IV, Vf]. — A variety of hydrophane from the neandhaiBi 
mines near Thebes (Qreec^) analyzed by Ci. Tscherrnak gave, 

Si a 

G.SS 2-11 (at OO 0.) 86-8 4-9 94»100'1 

Wun, Akttd. Ber, xUii, 881. 

Orthoclase [p. 2 12, IT, ITT, Y-YIIT] — G. vom Rath givea in Pogg, Aiii» 
eziii, 426, measurements of crystals of adularia froui Ruaraa. 

Aulyaea of fetdniar from the granite of Oanton, Ireland, by S. Haughton (Joor* 
Oeol. Soc. Dublin, 169)k 

Si Xl 5Pe Ca % ^Ta lapi. 

64 48 19 12 0-56 0 45 tr. 12 62 824 O'l 6=100-53 

Pholkbitb [p. 251, VIII, IX].— Analysis of pholeriU from Lod^?e, Dept. Herault 
(FkwioaX hj F. Plaani (CbmplM RmdM, lUi, 1072X 

5i • XI U 
470 89-4 14*4^100-8 

giving the formula XPSi^-f 6ll 

PiMiTB £p. 4o]. — A. Streng has communicated an analysis of a mineral which he 
■appoaes to be identical with Knop*8 pinitold (anal. 1). It ooeotB at Anerberg, 
No physical characters are given except the specific (gravity, 2-75. Streng also 
gives an analysis of pinit* (anal. 2) from Miihlentbal, near £lbingerode, where it ia 
n»and in greenish-gray twiAve aided Ivatreleat priama <tf a harwiea* of 8-8. The 
crystals are often covered with a thui bnwnftih emit G.as %r%ti^B. S JT. Zri- 
tunff, XX. 266). 

A 8ub;$tance of simnar composition from the porphyritic granite of Sasbachwald 
by Sandberger (anal. 8), by whom it was considered a prodnet of the decompoiltion 
of oUgodaae (Kenogtitt, Ueberncht, 1860, 89). 

Si Si te Oa lilg & ]^a Ign 
1. 60 95 80 62 2*48 0 86 0*86 9*74 012 6 26 mm 99-86 
8. 41*61 8117 1 86 1*24 1*66 7*28 0*16 9 02 — 99*78 



•"V"" 



8. 60-48 28*89 846 612 8 68 6*84 = 97*44 

For Nessler*8 analysis of oo$Ue, a pinite*like sabatanee from Oosthal near Bade% 

aee Kenngott's Ueberskht, 1660,42. 
Am. Joub. Sol— Sscomo SsBiaa, Vol. XXXTV, No. lOt— Skpt. 1868. 
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PLATnnm [p. 1 2, II, m, TI, villi. — B. Cotta has obacrrod platinum^ asiociAtcd 
with dirome-iron, in what appeared to be a jellowish-BerpoitilM^ frofli tiM gold 
district of Nischne-Tngilsk (Kopp, Jahresbericht, 1860, 748). 

FoLTBAftiTB [p. 86 J. — Analjraia of poljrb«8it«, from Przibram, in Bohemia, bj 

Ag Cu Fe Sb S 
0:^603 68 55 3 36 0 14 11*68 16-66 s 99*18 

Zotot, 1869, 86, in Jahrb. Min^ 1860, 716. 

Pbkhwite [p. 314]. — Noc;gerath describes the occurrence of prehnite, associated 
with fluor-spar, from Fassatbal, m Tyrol {Sitzung»berichte der niednrheinitclmi GuelLt 

PaootrrrB [p. 78, IX^.— Dr. Genth has discovered microscopic crystals oiprou»tittt 
associated with native silver, at the McMakin Mine^ Cahoma Ooi, North (^•'"^^"fi 
[this Journal, [2], xxxiii, 195). 

FsiLOKKLAin [p. 136].— Aoaljsis of p$il<mdane, from Loeh Mine, near Olpe, hj 

]S[nS(a 0 <!;o Ca InaoL 

G.=4-699 86 17 449 128 OSl 087 1-86 402 2'61 

Idst gives the formuk, An^, "Stn^+lSi, The mineral examined was nmarkably para. 
^—{Jnur. prakt. Chem., Ixxxiv, 60). 

Praors [p. 194j. — F. A. Genth baa analyzed the p^ope from near Sante F^ New 
Meadoo. It haa a deep Uood-red, sometimes brownnh-red color, and Ibrms smsU 
aoneiriiat aiigidar gnuoa, from ^ to ^ behes in diameter. Q.8s8*78& CompoiitioB: 

5i Xl *e An 6a Ag Ign. 

42 11 19-35 2 62 14-87 O'Se 5 23 14 01 045 = 9900 

Considering the chrome aa sesquioxyd, and the iron as protoxyd, the oxygen ratio for 

Si, fi. is as 20 86 : 9 86 : 9 47. or very nearly 2:1: 1=£^ Si+B Si, the formula of 
garnet— (this Journal, [S], xxxiii. 196). 

PraosMALiTB [p. 810.— This rare species has been reexamined by J. Lang (Joter, 
ptakt. Chem., Izzxiii, 424]. It is only found at the mines near PhilipstecH, in 
Wermland, and occurs there in hexagonal prisms, of sometimes an inch in length. 
Imbedded in calcite. Color, blacki^^h-green to liver-brown. H.=4 5. 0 =^31 68*8*1 74^ 
Decomposed by both nitric and chlorhydric acid. The mean of all the deteimim^ 
tions, including two complete analyses, gave : 

6i ttn 21 Ca a H 

S5>48 80-7S 20*tfl 0*S4 0^4 S*7» 

A tnedtd determtoatioo showed tliat only iy*l9 of the iron was seaqnioxyd ; tidg 

Bmall amount was thought to be due to a slight alteration of the mineral, or, per- 
haps, from an error in titration. Lang considers, therefore, that the mineral consists of 
protodilorid of iron, and a silicate of protoxyd of iron, llie Ibrmnla maj be wiittMi 
tJ?^ Cl+4 (fts Bi+s&>Si*+efi). 

PvaozENE [p. 158, 1, II, V-IX]. — Analysis of pyroxene, from the Vesuvian lava of 
1858. gave Rammclsberg i^i 49 61, %l 4 42, 1*0 9*08, 0a2S88, Ag 14-28, Fe undet^ 
10016.— Kopp, Jahreabericht, 1860. 768. 

Dm Gloiaeaux has shown, by optical examination, that enttatite, hfomiit, Ayp«ra> 
tJiene an'l woUastonitfi are distmct from pyroxene in their crystalline form and optical 
properties {Comptet Jiendut, lii, 786). For analysis of a pyroxene pseudomorph, by 
risani, see Cbmptot JBmdbM, liv, 6 1. 

Ptrophtlute [p. 808, 1, V, VI, VBH.— In «n examination of different varieties of 
Chinese figure-stone (pugodite) maden 1868. 1 found a eompact variety of pyro- 
phyllite, which seemeu to bear the same relation to ordinary pyrophyllite as steatite 
does to talc. In chemical composition it was identical with the radiated mineral, 
bnt it difAffed in hardness and pyrognoetic characters. Since the publication of tfais 
ftsolli I haTO examined * large nnmber of BO^eaUed ste a ti t es^ and naroiiMind aa o^f 
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tbem many tpecimeos of this compact pyrophjUite. Among these specimens it 
* so called soapRtone, from Deep River, Moore Co^ North C^roUoa. It has a Mhis- 
tose, or imperfectly lamellar structure, resembling talcose-slato. Laminee, not suf- 
fiei«o(ly distinct to be separable ; brittle. Color, greenish to yellow i«ih-white. Clear- 
a^e very distinct, resembling tolcose slate. H.=l 6. 8p. gr. 2 92. Before the 
blowpipe, in the closed tube, yields water; in the platinum forceps exfoliates 
•lightly, and by prolonged heatmg, fuses with ^ffioulty oo the thin edg«a. WiA 
OObalt 6olution gives a reactiou for alumitiii, 

I received a second specimen, of a similar charattter, from Dr. F. A. Qenth, who 
Imw kindly fomtahed me with mwnX interaetinif ateatitlc mineralt for enmliwtioii. 
Dr. Genth informs! me that it was found at Carbonton, Moore Co., North Carolina. 
It is more distinctly l&minated than the specimea from Deep Ri?er, and was somio- 
what whiter in odor, and had a density or 2*8jS. 

These minerals have been analyzed, under mv direction, in the Sheffield Labora- 
tory of Yale CoUc^ No. 1, by Mr. Samuel T. Tyaon ; No. 2» by Mr. 04car D. 
Alien: 

Si £1 9e ]S[ 

1. Deep River, 65 93 29 54 5 40 Tvson, 

2. Carbonton, 66 25 27 9 1 1 08 5 25 Allen. 

Hie composition is the same as that of the radiated and compact pyrophyllite, and 
this new and interesting Tariety la intermediate between the two eztremee of atmo- 

ture. It furnishes additional evidence that the peculiar pyrognoptic cliaractera of 
the lamellar-radiated variety are due entirely to the structure of the mineral My 
attention was first called to this substance b^ Mr. George Munger. of the firm of 
Dean &, Munger, of this city, who havo brought it into use extensively in the form of 
pencils for writipg on alatee and b lact b oa r da, for which purpose it la exceedio^^j 

well adapted. 

Quartz [p. 146, II, III, IV, VII, VIII]. — Rammelsbeiv has published an interest- 
ing aeriea of experimenta on the action of caustic potash on diflerent Tarietiea of 

silicic acid {Popg. Ann., cxil, 177). He confirms the obf?ervation of Fuchs and Rose, 
that caustic potash very perceptibly attacks quartz, and shows the impossibility of 
determining the relative amount of amorphoaa silica in homatone, agate, chryso- 
prase, etc., by this means. These minerals consist chiefly of quartz, as H. Rose has 
already determined; their density, which is generally near 2 6, favors this oonda- 
tfon. They alwaya oontidn wat^, and their density is thereby lessened. Some 
Tarietiea of chawadooy are disaoWed to a great extent in caustic potash, but their 
Specific gravity proves that the quantity of amorphous acid which they contain is 
much less than that indicated by the amount taken up by the potash solution. A 
apecimen of chalcedony, from llun»ury, with a density of 2 567, left, on repeated 
treatment with potash, a residue which amounted to only 6'12 per cent of the ori- 
ginal subatance. Opals also were found to differ very much in their solubility ; 
many Tarietiea appeared to oontam qoarta. 

To ascertain the relative amount of quartz and amorphous silicic acid in these 
•obatances, Rammelsberg proposes to loliow out thu suggestion of Fuchs, who 
showed that when either powdered opal, or artificially prepared ailide add, were 
Bungled wiih caustic lime and water, they harden after some months into a sort of 
cement, which contains a silicate that gelatinizes with acids. Quartz is entirely 
without action on the lime when thna treated. Rammelsberg also remarks, that the 
optical properties of these minerals, althoq^ Of great intereat^ do not ofiiBr a aeln- 
tion of the chemical side of the question. 

6. Rose has observed crystallized quartz in the metallic iron of Xiquipilco, Ml 
% lla^eo. The cryatal examined was ^ of a line in diameter {Pogg. Awl, vm, 184). 

BoMtofyte. — See CBLoam. 

BaoDomTB [p. 167, III].— Analysia of rhodonite, from Shibenbols, near ElbiiK 
ganda^ bj H. Habn: 

Bi iln U ilg te XI FeSa S 

44-86 42-98 3 06 6-16 IH 0*74 0*40 0'96sl00'66 

fi.andK Zntung, zx, 267. 
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ROESSLERTTE [R. Blum. Jahre$her. d. Weiterauer OenelUch., 1861, 82].— This 
DAiue has been given by Blum to a new hjdrous arseniate of magnesia, from tb« 
Kupfershiefer of Bieber. It is found in tbin erjrstatline plates, witD % eotumiMr to 
librous structure, and sometimes in vermiform efflorescences. Cleavage, distinct in 
one direction. H.=2-3. Translucent to opaque; lustre, vitreous to doll. Tba 
translucent mineral ou exposure loses its vitreous lustre, becomes opaque, dull and 
white. 6 B. fuses to a white enamel, and in the doifld taba ghraa watar. Bolnfala 
in chlorbjdrie acid . Analysis by Del£b : 

% la ft 

1422 40-16 45.62 

Oxygen, 6 69 18-97 4066 

ffivingthe formula fig' £B<|-16ftssiftg 18*80, la 89.66, ft 46-66asl00m-VaM 

Jftn., 1861, 334. 

ScaaBLiTE [p. 347» YHIJ.-^Analjsia of a very pure vahetj from Traverselia, by 
BaroooilU, gave, 

W 6a 
80^0 1996 = 99-96 

Taking the equivalent of tungsten at 93*4, the formula Oa W requires W 80*74, Ca 
19-S6.— (P<^. Aw^ cxi, 607, in KenugoU'a UtbenidU^ I860, 81.) 

SiaFBrrnrB [p. 289, 1-IX] » Analysis of terpentine, resalUqg from the alteratioD 
ttf chrysolite^ from Webster, North CfaroUna, gave Glenth: 

Si Si "Pe I^g ^i Ca Chrome-iron. Jgn. 

43-87 O-.^l 7 17 38 62 tr. 027 002 0 57 9-65 = 100 88 

Dr. Qenth remarks, that in the change of chrysolite into talc or serpentine, a portion 
of the magnesia is eliminated, which separates as brudte, hydromagne«ite, magna* 
site, or dolomite, minerals which occur more or less at the principal serpentine 
localities. For further observations on mpmttiiM, see Dr. Gentb's papor in thia 

Journal, [2], xxxiii, 201-203. 

O, Servinstein has analyzed a serpentine pseudoraorpb of plilogopite from 
Somerviile, New York {ZeUtchrifi pit (Jktmis u$td I*luumuui«, 1860, iii, 16). 

Bexangulite. — See Galena- 
SpiautHte. — See WuRTzrtE. 

Splnbl [p. 108. II].— F. A. Oentb has analysed the auiomoiite from the Canton 
Mine, Oem^ The crystals are of a deep leek^green color, and a Titreoas lustra^ 
and present octahedral, and dodecahedial planes* tba latter deeply atilatad. Com- 
position: 

Si Co 3&I l^e l^e 2n l&Ln iig 
S-87 1*28 68*8t 668 8-01 80*8t O'SO 8-88 = 100^86 

(lliis Jonmal, [2], xxxiii, 196.) 

Bta»/ttrihUe.'—Sit» BoaAom. 

Staueotidb [p. 261, III]. — This epedcs has been subjected to a critical reteami- 
natioh by Rnmmelsberg {Pogg. Ann., cxiii, 699). He finds that all the varieties 
examined contain pruloxyd of iron, and that most of the iron is in this state; some 
VarietieA contained no sesquioxyd, while others contained from 0*88 to 6*91 (W. ct. 
J?e, and from 1045 to 18*32 f'e. The silica varied from 28 86 to 61-32 pr. ct., and 
the alumina from 8430 to 4919. Specimena from the same locality varied raa- 
terially in oomposiUon. The following varieties were examined -.—I. From Massap' 
chusetts ; occurs in black and brownish blnck crystals, rhombic prisms of 129** 44', 
with replacement of the acute edges and terminal plane on the obtui^e edges, asso- 
dalad with blacfc-mica and albite. The magnet extracted fnm the powdered 
mineral a small amount of magnetite. Frafirments were translurent-brown, nnd the 
powder, yellowish-brown color. Sp. gr.s£8-772.— II. St. Gotthnrdt. This is the 
wall- known variety of brown staurotide, associated with kyanite and a compact 
variety of mica, which Schaf hHutl has called pairvgoihite^ and which, according to 
Baaunelaberg, is possibly identical with mai^pvodite or damourita. Rammelabeiy 
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fwaa rks that the exact locality of this variety, as well as that under VII, is nnoer- 
iiiin. The locality, St. OotUiardt, has been misapjplied to this, as also to other 
minerals, mme of whicti eome from portiona of Switserland, very distant from 81 

Gotthardt ; but as the exact locality is doubtful, R. still calls it by this name. Sp. 
gr. 3 744 (Jacobson).--IIL St. GotlJiardt. This, although associated with kyanite in 
a similar uiaoDer to the last, has a very different cnraposttion. The staarotide 
crystals frequently enclosed thin blades of kyanite, so that great care was required 
to obtain pure mmeial. — TV. Franconta, New Hampshire. Lni^e crystals, encWing 

girnets ; color, brown on the edges. G.=3 764. — V. Goldenstein, in Moravia, 
rown crystals, in a reddlrii-brown mica-slate, associated with white or red quarts, 
with single small garnets. The staurntidc resembles the St. Gotthardt variety in 
translucency, but the crystals are often covered externally with mica. Streak, yel- 
lowish brown. 0.aB8'664>8'66.— VI. Litobfleld. OoimeeticQi Black crystals in 
mica-slate ; streak, hrowjiish-gray. G=3 622. — VII. Airolo. The «ame variety as 
analyzed by Jacobson. Black crystals in a gray micft^Iate, associated with brown 
garnets. Color, in thin pieces, yellowbb-gray ; and althongh the magnet tabes up 
nothing from the powdered mineral, still it docs not appear to be entirely pure. G.= 
8*66-3 73 (Jacobson). — VIII. Lisbon, New Hampshire. Pretty large vellowish- 
brown crystals in a gray roica-slate, with garnets of an amethystme tinge (this local* 
ity is known among American mineralogists as Mink-Pond.— o. j. b.). 0 =3 418. 
—IX. Brittany. A twin crystal, with rounded edges. G.=3 5'27-3'529 (Jacobson). 
— X. Pitkaranta. Finland. Large crystals in gray mica-slate ; the plnoes are usually 
covered with glistening scales of mica. Streak, yellowishograj. G.s=8'3t06. 
The IbUowing are this rasulta of the analyses : 

Si 3tl Fe fe lEln lilg Ign. 

1. Massachusetts, 28 86 49 19 8-20 13-82 1 28 2 24 0 43= 98-62 

2. Gotthardt, 29-60 48-5.'J 4*25 11 '60 096 8- 1 2 0-76= 98 72 
'3. Gotthardt, 86-06 44'18 6 21 11-48 tr. 2 86 095= 99'78 

4. Francojiia, 85-86 4867 227 13-06 tr. 219 027=101 80 

5. 0oldeo4eiiu 85-15 44-08 088 1816 1*41 8 06 12l=s87 95 

6. Litchfield, Ot, 86-92 42 92 1-85 12-80 0-70 2*93 1 00= 98-82 
a 7. Airolo I 48-26 40 45 2 40 10-92 2 09 0-46= 99 67 

Lisbon. K.H., 48*10 87^0 — 10-68 tr. 1-64 0-68» 99*81 
Brittany. 60-75 34 86 8 86 10-45 tr. 1 80 0-38=101 10 
Pitkaranta, 61 82 84 30 1101 0*42 2-82 0-69s 99-96 



>.^9. 

(10 



The oxygen ratios are as follows : 

& :fi: gi or &.fi:Sl 1( :fi:Si or B,£t:di 



1. 0-6 : 8 : 1*9 1-84 : 1 

2. 0-5 : 3 : 1-9 184 : 1 
8. 0 5 : 3 : 2 49 1-4 : 1 

4. 0-48 ; 3 ; 2 37 l b : 1 

5. 0-6 : 8 : 2-65 1-86 : 1 



6. 0-6 : 8 : 8-8 18 : 1 

7. 0-5 : 3 : 3-6 1:1 
8.05:3:4-4 08:1 
y. 0 6 : 3 : 4 6 0 8 : 1 

10. 0-65 : 8 : 6-0 0-78 : 1 



Ramraelsberg classifies these under fonr heads : (A.) including Hnaly<ie8 1,2; (B,) 8, 
4, 6, 6 ; (C.) 7 ; (D,) 8, 9,- 10 ; and considers that the results show a relation between 
the different yarieties similar to the isoroorpbous members of the feldspar group. 
The general formula may be written, (H, S')-f-§i"- 

Dr. Qenth has published, in his " Contributions to Mineralogy," a description and 
three analyses of the so-called staurotide, from Canton Mine, Geo., (this Journal, 
xxxiii. 198). It occurs in minate crystals, rarely of ^ of an inch iii length, of a y«d- 
lowish brown or cinnamon-brown color, apparently right rhombic prisms, similar to 
those of staurotide, with planes I and it O. at 27° C.=3-792, associated with cop- 
per and lead ores. The mean reenlt of three dosely agreeing analyses was, 

Si Tl Xl 9e 2ii Mn "Ag dnXg Ign. 
88*68 0-84 49-21 9*61 7 18 016 8-88 tr, 1*47 s 100*86 

This, when compared with the above mentioned results of Rammelsbcrg, shoTv this 
mineral to be au exceedingly interesting variety of staurotide, in which a portion of 
prptozjd of iron ie replaced by nii& 

SZAIBELTITB (JT, F. Peten, Bmr, WhiK AMn xliv, 148).— ?eten hu dieeoT- 
«nd an eioeediiigl^ inteceetiiig mmte in «gngr gnnnlar Kmeetcne fhm Werinlfeal 
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near Retzbnnya, to Ts'hich he gives the name azaihelt/iie. The structure of the lime- 
ttooe BOinewhat resembles a coral, bhowiag od the fractured surface numerous light 
eolored cireuUur ipote MrrouDded by a dark crust. The hardness of the interior of 
these sphproidttl masses was such that it was scarcely scratched by steel, while the 
crust was nearly as soft as limestone. Treated with dilute acid, the mass of lime* 
•tone was dissolved away, leaving numberless needle-Ulie ery^ala, in some cmm 
attached to the kernels in such a manner, that the author compares them to a pin- 
ImUL Viewed under the microecope the crvstals appeared to belong to either the 
moDodiiiie or tricHnic systems, with Nwort primus botlt the needlee, and the ker* 
neb were biaziAl. In these respects the mineral very much resembles hayesiiie. 
A dwaiical examination made by Preyss showed that a solution obtained bv acting 
m the needlee with itrrog chlorhydric aeid, gave evidence of the presence of borads 
add and magnesia. A further examination made by Peters proved it to be hydrous 
borate of magnesia and soda with $ome chlorine, but containing neither lime or 
alumina, lie calls attention tu the remarkable analogy between it and hayesine, 
but suggests also that it may be classed nearer Volger's paratUt or Rome's slasa- 
furthite. If the soda it an ttoiiikportaiit ooiiititiMot» it may poiaibly be id entkal 
with the latter mineraL 

Talc [p. 276, V, IX].— A talc from Webater, Jackson Co., N. C, which Dr. 
Genth ciiDsidefa the reeolt of the alteratioo of duysolite, gave on analysis (thia 
Joaina],[2,]zjadii,S00): 

6i XI *e ^^i ivTg It 

64-44 048 1 89 0*28 8S'19 084 100*07 

The absence of water is remarkable. 

TrraAHEoaiTE [p. 82. 1, II, V, IX].— Ck M^ne gives additional analyses of the 
so-called /ourne/t^e (Suppl IX.) in the CompteB Rendu*, Hi. 811, 1,826 ; also a neif 
locality of the minerai u the Val Oodemar (Ebwtes-AIpes). According to M^ne, 
this variety of gray copper resembles iron-pyrites, except that its color is steel-gray, 
with greenish reflections. It is amorphous and compact. Mean of three analysee 
of the Yal Oodemar mioeial, after Mdodingikwm 4^ 10*10 pr.etcf quarts: 

Oa Pb S Fe At Bb 
SO^ 11-M Sl-70 4-00 laOO 2150 a lOODO 

givins: the formula SCujS-f SSba Sg-j-PbS+Fea Asg, while that from Ardillata 
gave 8Cu, S+SSb, Bg+Pb S-f Fe As. Both varieties contained silver ; that from 
Ardillats, 0*05 to 0*^1 pr. ct, and fnun Yal Oodemar, 0*00 to O il pr. ct 



TVsro/t/f.— See Baucm. 

ToFAi [p. 259« IV].— Analyses of to^ 

1. Saxony, 22 8 64*8 

2. Brazil, 261 58*8 



by H. St Claire Deville (CompUi JUn- 
Si Fl 

6*6 17-8 = 100-4 

8*8 U'l — 100*4 



TaiTOMiTE [p. 319, III]. — F. P. Moller has analyzed this mineral in Prof. Bunsen's 
Idbofitocy.witb fbHoving lesoltiL 0.s4'26 : 8l 16*88, Sn 0*74, Ta Zr 8*68. 9e 4^8 
Sn 0*49, 9e 2*87, Si 1*81, Oe 10-88. Ia f)i 44 08, 1 042, <k 8*41, ^ 019, dr 0*11 

fig 0*16. 2*10, fTa 0 56, 6 68=99 49 

The :^-63 pr. ct. tantalic and zirconic acid was called so with a query, there having 
been something anomalous in its reactions. These results differ very materially 
from the earlier analyses by Berlin and Forbes, but great care seems to bare been 
taken in obtaining accurate results, ospocially in the determination of the state of 
oxvdation of the bases. Miiller gives the formula sB^Bi-f-fi — Ann, Chenu 
tluffn^ cxz, 241. 

UaaNiTB [p. 480. IV.I— Dee Cftoiaeaoz hia already shown, by optical examinafioii, 

that tmmlte and chalcolite belong to difierent crystalline systems, uranite being tri- 
metric, while chalcolite is diraetric. Pisani has now re examined the chemical 
composition of these two minerals, and &adA that the uraoite of Autun, when air- 
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ArM, hu 12 atoms of water, the amoiiiit remainiof;; constant eTen after mootbt d 

exposure, while clialcoUte, from Cornwall, has but 8 atoms. Wlien uranite is 
heated to 70*^ C. it loses 4 atomaof water, but Fisam ooiuiiders this as coosiitutional 
and not m h jgroeoojHc wntor. AoalyMs gate, 

1^ & dft 6a ft Stnd 

1. Uranite, Autun, 18-4 66-47 6'60 20 00 3 20 = 98-67 

2. ChalcoUte, Cornwall, 14-0 59 67 8*60 16 00 0 40 = 97 67 

No. 1, excluding sand and calculating up to 100, gives 1^14*0, ^r69'0, Oa6'8, 
£[2I'2; No. 2, calculated in the same manner, equalii P 14*4, ^61*6. 0u8'6, 

f[t«-8»giTiqg the tomla for nnute, (0a»^^>P+12£[} Imt chalcolite, (Oa,^*) 
(OMRflM JK^ndai; 10, 817). 

IFSyite— See OALAMm. 

Wainrenta [VIT, IX].— Dr. F. A. Genth has publiahad additional analyses of 
this rare species (this Journal, xxxiii, 191). The specimen examined was furnished 
by Prof. Booth of the U.S. Mint, and was thought to be from the north shore of 
liake Superior. On exambatioa H proved to consist of two miDcrab, wkUiujfiU and 
nlgodonite. The whitneyite is compact, with a fine grained structure, and a reddish 
to grajtsb white color, and no lustre ou surfaces of fresh fracture. Scratchini; de- 
slopes a stronf? melidlio lustre, and a reddtsh-whlte color, bat it toon tamUiaa. 
0.=8-246-8-471, the variation probably due to purosity. Hardness a little laM 
than that of fluor. SlighUj maUeaole^ Fracture sub-cbonchoidaL Analjaja : 

As Cu Ag 

1. 1092a 8764 019 = 9875 

S. 12 S9 87-48 IH>4 s M-81 

8. 18-88 8787 (H>8 = 98^8 

a Too low. — F. A. o. 

The specimen analyzed was not entirely free from algodonit^ bat girea rvj WuAj 
the atomic composition, Cu,, As=A8 11*64, Cu 88*86. 

[While on a viiit to Lake Superior, last summer, I learned from Mr. A. B. Wood 
that a loose mass of whitneyite, weighing about 16 lbs., had been found on the 
Pewabic location, about one mile from the village of Hancock, Portage Lake. A 
specimen of wkitnevite mixed with eUffodonUe, similar to that mentioned by Dr. 
Oenth, is in the Yale College Cabinet, and was received some yfar^^ since from Prof. 
Booth, who remarks on the label, that he broke it from a ma.«« weighing 50 lbs. It 
than aeema that theae araenida of copper mntt occur in ooaridatabla abondaocc^ and 
although thus fiur, thej have not been found in placCi we hope that axplonKtiMia 
viU soon give us the exact locality.— o. j. a.] 

WoLVRAM [p. 851, 1-IV, vril, IXl.— Analyses of tool/nan, by F. A. BcmoiiiUi 
iPog$. Ann. czi, 603, in Keongott's t/beraicht, 1860, 93) : 





W 


fe 




Oa 


Ob 




1. Chanteloupe, 

2. " 


75-88 


18-77 


6 01 


022 




= 99-68 


75-76 


1R08 


6-75 




0-81 


= 99*89 


8. Traversella, 


7699 


1629 


8-45 


408 




= 99-76 


4. Zinnwold, 

5. « 


7615 


9-72 


1399 


tr. 


110 


= 99-96 


76*20 


660 


17-94 






= 89-74 


6. « 


96-88 


18-61 


6*02 




0-62 


=10008 


1 « 


76-18 


18-49 


610 






= 99-72 



Showing that the basea replace each other in all proportions, and that even from the 
same locality the compoMtion of diflbrent specimens may vary. 

WoLLAtTOinTB fp. 156, II]. — Analysis of looUattonUetftoax the granular limestone 
at AnartMich, 1^ w. Hampe : 

Bi Ca 9b SL 

681)1 48'74 <m l-8t = 101-65 



Il24 D. Hague on the Guano Islands of the Pacific Ocean, 



VfURTZITB [O. FtMa, ComptM ItniAu^Vi 988].— Thfs new apedM b front 

A silver mine near Oruro, in Bolivia. It is a hexagonal sulpyiid of zinc, isomorphooa 
"With ffremockite. The following are its characters: Color, brownish-black ; lustre, 
vitreous; streak, brown. Before the blowpipe, and with reagents, givee the iftiM 
fCMtiund an blKnde. The crfrttlt ire doaUe heXNgnnal pyramids, in some casee 
■hawing the faces of the hexng^onal prism, which are striated parallel to the base. 
The angle between the prismatic and pyramidal planes could not be measured with 
Bccuracj, but the mean of several measurements gave about 1 29° ; this is near that 
of the same angle in g^reenockite (127^ GU«Tage, both bMio aod priflmatic; 

G.=8-98. H.=3-6— 4. Composition: 

S Zn Fe Pb Sb Cu 

8*0 2^ 0-8 fr. s M'l 

The lead and antimony are due to the gangue. the mineral being associated with 
Bulph-antimonid of lead, and the slight excess of sulphur is owing to the presence 
of a small amnunt of pyrites, the presence of which was dislingui!*hed by a mag- 
nifier. The oomposition is essetitially that of blende, while the hexagmial form 
proves that natural sulj)hid of zinc is dimor|ihous, a fact before establi>lie(l in regard 
to the artiticiallj produced sulphid. It is named in honor of Adolph Wurtz, the 
dktin^ished French chemist. 

Breithaupt has publi^lied in the Berg und Hiittenmlinvhrhe Zelfunfj, ixi. 98, the 
fact that two years since lie discovered that the radiated blende from Przibram was 
liexagonal, and he i^re it in his lectares the name mimUritf. More reoently he han 
found that the radiated blende from Alhergaria Velba in Portugal is also hexagonaL 
—The name wurtzite has the priority in pubUcaUoo, and coosequentlj will be used 
for the hexagonal form of sulphid of sine. 

Trnuvra^rrAtira [p. 869, IV, IX]. — Analysis of amorphous brown yitro tantalite 
from Kararfvet by Chydenius. Ta 66 44, 2n 0 42. vt 30 43, 6a 8*87, Ou 0*81, j** 
8-27, t 119,^[ 4-83=99'12— Kenngott's Uebersirht, 1860, 93. 

ZiNoiTB [p. 110, II, III« IX].— The new synonym Rubjf-Zinc has been proposed 
for this species hy F. Alger.— />foe. Bonton lice. ITta, Hut., viii, 149. 

Ziaco.f [p. 196, IV]. — Kokschnrow has found that the so-called et^fdharHUtnua 
B^nsk is identical with airooo.— Kopp's J^JtmbtridU, 186(1, 166. 

NoTK. — As a new edition of the Mineralogy is now in course of preparation, thia 
ia the last Supplement which will be issued before its pnblteation. 

Sheffield Laboratory, Tale College, June 16th, 1868. 



Art. XX — On JPhosphatic Ouano Idanda of the Paeifio Oeemf^ 

by J. D. Hagub. 

During a few years past the attention of scientific men and of 
agriculturists has been called to some varieties of Phosphatic 
Guano found on several small islands of the tropical Pncific and 
imported to this country and to Europe under the name of 
"American Guano." 

The principal ingredient of these guanos is the phosphate of 
lime, with which is combined in the various sorts more or less 

* Much of the chemical investigation of which the results arc given in this paper 
made in the Sheffield Laboratory of Tale College, the facilities of which were 
kindly affi>rded me by my frieiuh, Profs. Brush and Johnson, to whom I am happy 
to express my thanks for this favor, and for their valuable assistance in the pro!»ecu- 
tion of my work. Also to my brother, Mr. Arnold Hague, one of their students, mr 
admowledpnenta an due for amlytiod aid. j. n. b. 
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phoeplurte of magneiia, sulphate of lime, organie mattw and 
water. Thej generally oontata traoea of ammonia with a small 

percentage of soluble salts, but these, whioh, without doubt, 
formed an important part of the gaano as it originally existedi 

have now almost entirely disappeared in consequence of the ▼»» 
rious changes to which the deposits have been subjected. 

The first samples of these guanos were taken from Jarvis' and 
Baker's Islands in 1855 and sent to the United States for exam- 
ination, the results of which led in 1858 to the occupation and 
working of the deposits. The importance and value of these 
having onoe become evident^ the racific„ within a few degrees 
north and south of the ef^uator, was ciurefulljr explored and 
many other islands were visited, on a few of which beds of gi|* 
ano of some extent were disoovered. 

In the following paper I propose to describe some of these. 
I shall have reference chiefly to Baker's, Howland's and Jarvia* 
Islands, on each of which I resided several months for the pur- 

fose of studying the character and formation of their deposits, 
also spent some months in exploring this region of the Pacific 
and visiting many other islands, having a small vessel employed 
especially n>r that object. In this service, altogether, I was en- 
gaged more than twoyears, from 1859 to 1861 inclusive, in the 
employ of William Bi. Webb, Esq., of New York, by whose 
courtesy I am permitted to publish these results. 

These islanos are all of coral formation. They are situated 
near the equator and between the meridians of about 155° and 
180° longitude west from Greenwich. They are without fresh 
water and almost entirely destitute of vegetation, and are the 
resort of countless thousands of birds whose accumulated ordure 
and dead bodies have formed extensive deposits. 

Baker^s Island, — ^This island possesses the most important of 
these deposits. It is situated in lat. 0** 18' north and long. 176^ 
22' west from Ghreenwidi. Excepting Howland*s Island, fortf 
miles distant, it is very remote fW>m any other land. It presents 
the usual features of an ordinary coral island. It is surrounded 
by a fringing reef, which is from 200 to 400 feet wide and 
slightly elevated above the sea level at low tide. It is about 
one mile long and two-thirds of a mile wide, trending east and 
west. The surface is nearly level, the highest point of which is 
twenty-two feet above the level of the sea, showing some evi* 
deuces of elevation.* 

* The AOoompaDjriog engraying exhibits a section of the Trestern (lee) beach which 



....JU 



was cut through for a railway. LIi is the level of the reef of which the seaward 
end P is the sitore platform or plateau covered at high tides \^ five and a half feet 

▲k. Jodb. aaL-Smom Stttai, Vol. XXXI7, Na lOL-^flnf., XSei 
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Abort liie crown of ihe beach theie is a aancly nd«e wfakth 

Mlircles the guano deposit This marginal ridge is about ona 
hundred feet wide on the lee side of the island, and is there com* 
posed of fine sand and small fragments of corals and shells mixed 
with considerable guano; on the eastern or windward side it is 
much wider and formed of coarser fragments of corals and shells 
which, in their arrane^ement, present the appearance of successive 
beach formations. This margin is ])artially covered with a rank 
growth of long, coarse grass, portulacca, mesembrj^anthemum, 
and a few other species of plants. 

Encircled by this (idge lies the guano deposit occupying the 
Centre and the greater part of the island. The surface of this 
deposit is nearly even, but the hard coral bottom which forms 
its bed has a gradual slope from the borders towards the centre, 
or, perhaps more properly, from northwest to southeast, giving 
llie guano a variable depth from six inches at the edges to sev- 
eral feet at the deepest part. None of the grass that grows 
abundantly on the margin is found on the guano, but there are 
one or two species of portulacca occurring in certain parts, (par- 
ticularly where the guano is shallowest and driest), and to this 
M owing the presence of the fine roots and fibres in some of the 
guano. 

The entire deposit presents considerable uniformity in charao- 
ter. Excepting some isolated' spots of little extent there is na 
outer crust, ana the guano of the sur&ce differs but little, if any, 
from that below. There is, however, some variety in the ap- 
pearance of the guanos of the deep and shallow parts of the de- 
posit. On the northern side it is from six to twelve inches deep ; 
is generally quite dry, and is a dark brown pulverulent substance 
of rather coarse grain or texture, containing many thread-like 
TOots and fibres and whitish particles, among which' Prof. Liebig 

of water. From the shore to the edge of the guano deposit 6, is from 800 to 400 
feet The perpeDdicular height from LL to the ranunit of the Mod beach, SS, is 
twenty-two feet, and the depth of the excaritioa oppoMto thb higbMi point is ten 
feet, toe drawing being a little out of pruportioo. 

The dotted line, a6, represents an old beadi fermatfoQ vhicb the eat exposed. It 
consists of large and small coral fragments and shells beneath wliieh tlie sand lies in 
oompact Btrata. This formation was eridentlj once the surface of the island, and 
may be traced (torn a to b, where the goano rests upon H. Above it lies a pandr 
ridge, SS, a comparatively new beach accumulation rather indistinctly stratified. 
The highest point of ab is fifteen feet above LL, wliich altitude, in accordance with 
the commonly accepted theory that the sea-made coral land does dot's not exceed 
ten feet in height, would, of itself, be an evidence of elevation and, eonsequently, to 
account for the present height of twenty-two feet, it would b«! necesi'ary to suppose 
a subsequent subsidence in order to allow SS to accumulate, and finally another 
elevation of the whole to its present position. It must be observed, however, that 
the sandy ridge, SS.only prevails at this altitude on the southwestern shore, and 
probably violent westerly gales and heavy seas have had much to do with its forma- 
tion. My own observations h.ror the opinion that the sea-made coral land msT 
reach a greater altitude tlian ten or twelve feet. During tlio prevalence of high 
surf at Jarvia Island I have known seas to wash up the beach with body and force 
•dBcieiit to earry away plank and uparp that were lying on the crown of the beach 
eigliteeo ftot above the W«t of the ree£ • 
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^a&smtA, aeattered eiyalak of tlM pboBbhate of maffneiift and 
ammooiai* It k eioeel^ tkongh not hara packed, ana in nadily 
removed by shovels without the aid of picks. la this part of 
the deposit the portnlacca floariabes most 

The guano on the soathern side is of reddish color, of finer 
texture, much damper, and of less specific gravity than that just 
described. There is much less vegetation in this part of the 
deposit, and the guano here contains scarce any roots or fibres. 

Chemically these varieties do not differ very much. Usually 
the darker sort contains less water and more organic (vegetable) 
matter, ftom whbh it probably derives its color. 

Analyses of these two sorts are given beyond. 

Mnoh light may be thrown on we fbnnation of these deposits 
by the analysis, (I) which follows, showing the composition of 
leoently deposited guano. The sample itself does not represent 
any considerable part of the existing deposit, but was taken 
from a locality where large numbers of birds are still accustomed 
to congregate. It is the dung of the Pelic4inus Aquilus, com- 
monly called the Frigate Bird, which of ail the birds frequenting 
the island is the only one whose recent evacuations are of such 
a consistency that they may conveniently be collected. They 
contain a large proportion of solid matter, while the evacuations 
of nearly all the other birds are very thin and watery. It is 
found in their favorite roosting places, and shows the character 
of gnano before it has long been subjected to the influence of the 
weather. It is a li^ht and dry substance, consisting of friable 
grains or fine powder, of a brown color, smelling strongly of 
ammonia. Of the three following analyses No. I is this freshly 
deposited guano; No. II is of the light colored guano from the 
deeper part of the deposit, and No. ILL of the dark guano from 
the shallow part. 

I. TL in. 

Moisture expelled at 212° Ffthr.,, 10 40 2-92 182 

Loes by ignition 86 88 8*82 8 60 

ImoL in UOl. (unconwuwad by Ignition) '78 

Lime, 22-41 " 42 74 42 84 

Majj:ne8ia 1-4S 2 64 276 

Salphurie add S-SS l-SO 1-24 

Phosphoric acid 21-27 89 70 4014 

Ciirbuiuc acid, chlorine and alkalies, luidet.,. . 4 '14 2 4 8 8 2 1 

1 UP 00 10000 lOOOO 
Sol. in water remaining after ignition 8 68 

No. I contained 3-82 per cent of actual ammonia and all con- 
tain traces of iron. I also obtained in sample I. a strong reaction 
for uric acid. 

This sample (No. I) resembles Peruvian guano io many re- 
npectfl^ and leads to the conolusiou that the difference between 
toat and the American guano is mainly owing to circumstances 
of climate. 

* lMb%*a B«poit OD Bakfr and Jwrit Omnoi^ Aqg. Ifh, 1860. 
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In 0ome parts of the deeper deposit % light scale or cmsi luui 

formed over the surfaoe, which is generally Yeir thin though 
occasionally hard pieces are foand varying from half an inch to 
an inch in thickness. The thin scale is met with particularly 
where there is, or has been, any moisture, and, after showers, 
where pools of water have been standing for some time, such a 
crust appears on drying. Tliere seems to have been a similar 
process in the formation of the thicker crust, for it is found only 
occasionally in places of which the dampness and general appear- 
ence indicate that water may have aasiMd at its formation. 

The thinner pieces are found not only on the snrfiuse, but in 
certain localities form strata at yarioos depths, nsnally aboat 
an inch apart, with intermediate layers of guano. These strata 
seem to have been formed at intervals daring the accumulation of 
the guano deposit each one at some time haviug itself formed the 
scrface and now marking a period in its age. 

Each of the localities where these strata occur, although on 
opposite sides of the deposit are at the edges and immediately 
adjoining the marginal ridge already described and from their 
proximity to the shore it seems possible that these may have been 
•nbjeotedi to occasional floods oy high seas washing over the 
erown of the beach. 
The following is an analysis of a thick and hard piece of eras! 



found oh the sar&oe : — 

Low bj igiAioD (witer Hid litOe tegaaie BUittcr) 11'7600 

Lime 40'98 

MagneBiA *74 

Fhonphorie tdd 404t 

Sulphuric acid 6*66 

Loss and tuidetennined •••••••••••••••»••• '46 



luooo 

The small amount of magnesia and the excess of sulphuric 
acid are points worthy of notice. 

This crust is formed on Baker's Island only to a limited extent, 
but it6 existence there and character are interesting when com- 
pared with the Jaryis Island deposits, the better part of which is 
all crust and in which, as Johnson and Leibig haye obseryed, 
much of the phosphoric acid is combined as the neutral phos- 
phate of lime. The same is true of this crust of Baker's Island. 

Before referring to the climate, birds etc. of this island, I wiU 
first give some description of Rowland's and Jarvis' Islands. 

Howland's Island. — About forty miles in a north northwest 
direction from Baker's, is situated Howland's Island i^i lat. 0° 51' 
north and 176° 32' west from Greenwich. It is about a mile and 
a half long by a half mile wide, containing, above the crown of 
the beach, an area of some 400 acres. The highest point is seven- 
teen feet aboye the reef and ten or twelye feet aboye the leyel 
of the high tide. It tzends NXW. and S.S.B. The general 
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iMst on the western side, is somewluit depreeaed and mach en il 
it oovered by a growth of purslane^ grass and other TegekatioA 
like that on Baker's Island, bat conaiderably more abundant 
Near the centre of the island there are one or two thickets of leaf- 
less trees or brushwood, standing eight or ten feet high and oc- 
cupying an area of several acres. The tops of these trees, in 
which the birds roost, are apparently quite dead but the lower 
parts near the roots, show signs of life after every rain. The 
windward side of the island is formed by a succession of ridges 
.composed of ooral debris with some sand and shells, ronnmg 
-parallel to the eastern beach, each one of which may, at eariisr 
•stages of the island's growth, have socoessi vely formed the weath- 
er shore. Oocastonally among these ridges a sandv bed is mat 
with in which some little guano is mixed. On the lee side there 
is also a sandy margin of considerable width. Bits of pumice 
and pieces of driftwood are scattered all over the island's surface. 

The main deposit of guano occupies the middle part of the isl- 
and and stretches, with some interruptions of intervening sand, 
nearly from the north to the south end. Its surface is even and 
in many places covered by a thick growth of purslane whose 
thread-like roots abound in the pnouino where it growa The de- 
posit rests on a hard ooral bottom and varies in depth from six 
inches to four feet. The fact^ already observed at Baker^s, that 
▼ej^tion flourishes most where the guano is shallow is also 
quite apparent here and the consequent characteristic difference 
between the guano of the deep and shallow parts is distinctly 
marked. The first variety, from the deeper part, is a fine pul- 
verulent substance of reddish brown color, usually a little damp 
in its native bed and almost quite free from roots or fibers. The 
latter is of rather coarser texture, quite black and containing 
many delicate roots and fibers and much vegetable matter. The 
following analyses exhibit their comparative quality. No. 1 is 
of the deep pfurt, No. 2 of the shallow part of the deposit 



No. 1. Vo.1L 

Moisture at 212° Fahr 1-88 4'12 

Loss bv iKniuoa 8'6S 28*68 

InaoL in Hd (uoMiiaamcd Mganic) matter 1*98 2*00 

Lime •••• • 42- 86*90 

Magnesia 2 66 1 24 

Salphnrie aeid 1*88 *68 

Phosphoric acid 89*65 80 80 



Carb. acid, chlorine aod alkaliaa undetaim'd, 1 '94 1*67 

lUOOO 100 00 

It will be seen that the raain difference in these samples is in 
the volatile matters present. Discarding the water and the or- 
ganic matter, comparative analyses of the ash would vary but little. 

Some interesting pseudomorphs occur buried in the guano of 
this island. Coral fragments of various species were foand that 
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iMd longbeen ooTored upuBdor the deposit aad in wmom of mMk 

the carbonic acid bad oeen almost entirely lepkeed hy phot- 
pboric acid. In each I have foand eeyenty per cent pbosphale 
of lime. In many others the change was only partial and, on 

breaking some of these, in the centre was usually found a nucleus 
or tore of coral still retaining its original hardness and composi- 
tion, while the external parts had been changed from carbonate to 
phosphate which, though soft and friable, still preserved the 
structure and appearance of the coral. 

Jarvi^ hJana, — Jaryis' Island is situated in lat O** 22' south 
and long. 169^ 58' west from Greenwieh. It is nearly two miles 
long by one mile wide, trending east and west, and containing 
about 1000 aeres. Like Baker's and Howland's it has the gen- 
eral features of a coral island, bat it differofrom them essentially 
in the fact that it once contained a lagoon which has gradually 
been filled up with sand and detritus, while the whole island has 
undergone some elevation. It therefore presents a basin-like 
form, the surface being depressed from the outer edge towards 
the centre. It is encircled by a fringing reef, or shore platform, 
about 300 feet wide ; from this a gradually sloping beach re- 
cedes, the crown of which is from eighteen to twenty-eight feet 
high, forming a ridge or border, of varying width, which snr- 
foands the island like a wall, from the inshore edge of which 
the snr&oe of the island is gently depressed. 

Within this depression there are other ridges, parallel to the 
outer one, and old beach lines and water marks, the remaining 
traces of the waters of the lagoon, marking its gradual decrease 
fmd final disappearance. 

This flat depressed surface in the centre of the island is about 
seven or eight feet above the level of the sea. It bears but little 
vegetation, consisting of long, coarse grass, mesembry anthem um, 
and portnlaocay and that is near the outer edges of the island 
where the surfaoe is formed of coral sand mizMi with more or 
less guano. In the central and lower parts the surface is com- 
posed of the sulphate of lime, and it is on this foundation that 
the principal deposit of guano rests. This feature of Jar vis' 
Island is an important one to consider in studying the difference 
between the guano found on it and that on Baker's Island, for it 
readily explains the presence, in much of the Jarvis Guano, of 
the great excess of sulphate of lime, remarked by all who have 
investigated it, while the uneqaal mechanical mixture of the 
Kuano with the underlying sulphate accounts for the lack of uni- 
S>rmity in different samples. 

In examining the foundation of the guano deposit on Baker's 
or Howland's Islands, by sinking a shaft vertically, the hard 
conglomerate reef rock is found directly underlying the guano. 
Besting on this foundation the guano has undergone only such 
changes as the climate has produced. On Jarvis' Island, how- 
ever, after sinking through the guano, one first meets with a 
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stratnm of sulphate of lime (sometimes compact and ciystalline^ 
iometimcB soft and Mnorphons) frequently two istA thick, beneath 
which are aaoceaiive strata of coral aand and shells depCNrited one 
above the other in the gradual process by which the lagoon was 

filled up * 

Of the origin of this snlphate of lime there can hardly be any 
doubt As the lagoon was nearly filled up, while, by the grad- 
ual elevation of the island, the communication betw^een the outer 
ocean and the inner lake was constantly becoming less easy, 
large quantities of sea w^ater must have been evaporated in the 
basin. By this means deposits would be formed containing 
common salt, gypsum and other salts found in the waters of the 
oosaot From these the more solable parts wonld gradually be 
washed ont again by the ooeanonal rains, leaving the less sola* 
ble sulphate of lime as we find it here. 

Some additional light is thrown on this matter by the different 
parts of the surface, which, though nearly flat, shows some slight 
variety of level. The higher parts, particularly around the outer 
edges, are composed chiefly of coral sand, either mixed with or 
underlying guano. Nearer the centre is a large tract, rather 
more depressed, forming a shallow basin in which the bulk of 
the sea water must have been evaporated, and whose surface 
(now partlv covered with guano) is a bed of sulphate of lime, 
while, farther, there is a still lower pointy the least elevated of 
the wholci where the lagoon waters were, without doubt, most 
recently concentrated. This latter locality is a crescent shaped 
bed, about 600 feet long by 200 or 800 feet wide, having a sur- 
face very slightly depressed from the outer edge towards the 
middle. Around the borders are incrustations of crystallized 
gypsum and common salt, ripple marks and similar evidences of 
tne gradually disappearing lake. The whole is composed of a 
crystalline deposit of sulphate of lime, which, around the borders, 
as already observed, is mixed with some common salt, while near 
the centre^ where rain water sometimes cdlects after a heavy 
shower, the salt is almost entirely washed out^ leaving the gyp- 
sum by itself. It is closdy, but not hard, packed, and is still 
very wet By digging 18 or 24 inches down, salt water may 
generally be found. 

These facts help us to understand the varying conditions in 
which we now find the guano beds, since the most important 
part, and that from which the importations have thus far come, 
rests on a bed of sulphate of lime, of an earlier but similar origin 
to that just described above: a part rests on a coral formation, 
while still another part, covering a large tract, has been by the 
action of water mixed with coral mud. 

* These horizontal strata were penetrated to a depth of about twentj feet. 
Thn were composed chiefly ef Am and c^me enid tritk aa oeeiihiBtl eintini ef 
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The first named deposit, lying on the salphate of line becL 
luM a peculiar character. It is covered by, or eonsitts of, a hara 
crust that is from one'fourth of an inch to an inch and a half in 
thickness, beneath' which lies a stratum of guano varying' in 

depth from one inch to a foot. In many places where the guano 
was originally shallow the whole is taken up and formed into 
the hard crust which then lies immediately on the sulphate. 
This crust, when pure, is snow-white, with an appearance some- 
what resembling porcelain, but is usually colored more or less 
by organic matter. Generally it is very hard, and strongly co- 
hesive^ though sometimes friable, and it lies nnevMily on the 
rarftce in rough fragments that are warped and cnnred by the 
heat of the sun. It consists chiefly of phosphoric acid and lime, 
but, owing to the variable amount of sulphate of lime with which 
it is mechanically mixed, there is a lack of uniformity in differ- 
ent samples. Hence the percentage of phosphoric add varies 
irom over 50 per cent to less than 60 per cent. 

The phosphoric acid and lime, moreover, are not combined in 
constant proportions, some existing as bone phosphate, the 
greater part, doubtless, in most specimens, as the neutral phos- 
phate, and, possibly, a part as the superphosphate. 

The following is an analysis of a piece of pure crust The 
■ample, in question, was a snow-white fragment, containing 
ecaroel J any oiganic matter. 

Moitture at 2120 Fahr., *lt 

Loss by ^kkm, (combUied v»t«r with littto oifMue laattMr), 9-62 

Lime, S8'82 

Salphnrie add, rSS 

Ptio<!plioric acid *••••••••••••*•••••••••••••,•«• 6004 

Uodetermioed and loss, • '27 

10000 

This presents a somewhat remarkable character. It appears 
to be a nearly pure di-phosphate of lime. After allowing to the 
sulphuric acid the requisite amount of lime, there remains 
enough of the latter to form ninety per cent of the salt 2CaO, 
HO, rO^ leaving an excess of about three per cent of phos- 
phoric acid, which would suggest the possibility that a part of the 
phosphoric acid and lime mav be combined as CaO, 2H0, P0«. 

So smtdl an amount of sul{)buric acid is also noticeable in a 
specimen of Jarvis guano which usually contains a large per- 
centage of that acid, but in this case it is owing to the purity of 
the crust and the absence of mechanically mixed sulphate of lime. 

Samples of Jarvis guano have been examined by many chem- 
ists, but their results are not always uniform, because, as I have 
already explained, their samples were mixtures of this crust and 
the underlying guano or gypsum. A number of analyses, made 
Ibr commerciiu purposes byTro^ Johnson of Kew Haven, I find 
published in a guano pamphlet^ issued by Mr. Webb as a trade 
dioular. Prof. liebig has also published a Tery complete analjr- 
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9m of Jarvis guano in his "Beport on the Guanos of Baker's 
and Jarvis' laUuids, Aug. 7th, 1860." 

The Ibllowiiig preaeiilB fiome of the results obtained by these 
twoohemlstsi 

Ueblg. JolMMoa. 

Avange of fbnr iinnkit 

Lime 84-839 3479 

Phosphoric acid 17*601 18-48 

Sulphuric acid, 87*021, 20*75 

In Johnson's samples nearly the whole of the phosphoric acid 
is combined with the lime aa 2CaO) HO, PO^ , while Liebig iiada 
feu the above, 

SCIhO.PO« m»7]MrMDi 

tOaO,HO,PO, le^s 

The formation of the neutral phosphate in this goano I think 

may be considered as a result of the action of sea water to which 
this part of the deposit has been subjected. It will be remem« 
bered that in describing the Baker's Island deposit I gave an 
analysis of a piece of crust found there, in which the phosphoric 
acid was likewise partly combined as the neutral salt. In that 
crust was also noticed a much larger percentage of sulphuric 
acid than is found in the guano from which it was formed ; and, 
further, it was observed that on Baker's Island this crust only 
ooonre in places of which the appearance and position indicate 
that water (probably from high seas washing over the crown d: 
ihe beach) assisted at its formation. It seems to me probable^ 
under these circumstances, that sulphates resulting from the 
evaporation of the sea water have been decomposed, and that 
the sulphuric acid has united with the lime of the bone phos- 
phate, causing the formation of the di phosphate of lime. 

That this process may have been carried on to a much greater 
extent at Jarvis' Island, where much of the deposit has evidently 
long been acted upon by sea water, seems to me beyond a doubt, 
. A singular feature is presented by this crust in the formation 
of so-called ' hammocks^* an idea of which may be better obtained 
from the accompany ing cuts than fiom words. These ^hummocks' 




vary in diameter from one to ten inches and in height from half 

an inch to six or seven inches. The exterior is composed of the 
hard, phogpbatic crust, while within each one, without exception^ 
there is a central mass of soft, amorphous and nearly pure hy- 
drated sulphate of lime. When one of these is cut through, ver* 
▲m. Joub. Sci.— Sscoxd SsBixa, You XXXIY, NOr 101«— 8bpx.,1863. 
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tieally the section shows a Berias of eoaoentric layers above aid 
around this central mass. The exterior is al most pore phoaplia;^ 
and, proceeding from the outside towards the centre, each auc- 
cessive layer has less phosphate and more salphate until the 
central mass is reachea, which is almost pure sulphate. It is 
worthy of note that this hydrated sulphate of lime, which inva- 
riably fills the centre of a " hummock," is amorphous and ex- 
ceedingly fine and sor\ even when the underlyin^jr gypsum is 
crystalline. These hummocks are scattered over ccj taiu parts of 
ihe deposits and ooonr in close proximity to each other. la 
these places the deposit is invariably damp, and, oaoally, be- 
neath each one may be found, mixed with tbe underlying sul- 
phate, a black, earthy and damp substance contaifiing much 
phosphate and some carbonate of lime* Thia black subatance 
was, probably, coral mud, in which, as in the coral pseudomorphs 
of Howland's, the carbonic acid has been ex[)elled and replaced 
by phosphoric acid, and this atfords the only explanation that I 
can of^er for this remarkable formation, namely, that in the 
chemical interchange that must have taken place between the 
soluble salts washed down from the guano on the surface, the 
sulphate of lime and the coral mud, there may have been an ex- 
cess of carbonic acid liberated from the latter and replaced by 
phosphoric acid. The surface guano was probably wet and in a 
plastic state like thick mud, and the ascending carbonic acid, 
finding no other means of escape, and exertmg an upward 
force, produced these hummocks, which have sinoc become dry 
and hard. 

In those parts of the crusted deposit where there are no " hum- 
mocks " the surface is usually a little higher and the deposit be- 
low drier than where the hummocks occur, and this would fur- 
nish a reason for their absence, since the hummocks oonld hardly 
be formed, as above explained, if tbe surface, for want of moist- 
ure, were not sufficiently plastic and yielding. 

Thus this guano has not only been deprived of its ammoniacal 
salts, uric acid, etc., as have the deposits of Baker's and How* 
land's, but by its immediate contact witli the gypsum has under- 
gone further chemical and physical changes. Probably, too, the 
direct action of sea water has effected much by bnnging together 
and mixing the guano with the bed on which it lay, and, by oc- 
casional inundations, exposing the whole alternately to the ac- 
tion of water and to the intense heat of the sun.* Thus it has 
been baked into a thick and hard crust whose chemical compo- 
sition ditfers materially from the guano in its usual form. 

* McKean's and Phoenix Ltland^ described below, are likewise old las^n*! not 
Tei elevated ro high as Jarvis'e. Tbeir hanm are sometimes flooded at high tidee 

Dy several inches of -water. Thus we may suppose that Jarvi^j, in an earlier sta^ 
of the proceiis of elevation, was subjecteJ to occasional floods, keeping in mind tLe 
ftefe before mentioned, that hj di^ng now in the lower parts of the idand mlt va- 
Ur may be found at no great dietimce beh>w the mirfiioe^ 
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I hav« said that then was btneaA the oraat a ttratam of gu- 
ano of Tariable depth. Freqaently it is wanting altogether, tha 
whole being taken up in tha erust and lying in immediate oon* 
net with the bed of gypaam. Where there is such a layer of 
guano it is variable ia oomposition, being mixed with mofe or 
less sulphate of lime. 

It generally contains firom sixty to seventy per cent phosphate 
of lime. 

I come now to speak of that part of the Jar vis deposit which 
rests on a coral founduLion. This is of limited extent, but is of 
great interest because of its similarity to the Baker guano. It 
is about two feet deep; is a dry powder of dark brown color, of 
rather lighter shade than the Baker guano, owing to tbepres* 
ence of less vegetable matter. It contains very little eoral aand 
mixed with it The following is an analysis : 



Moisture at 212^ Fahr, S'OS 

LoHs by igoitkm, 8-46 

Lime, 4217 

MagiiMUi, « 1-08 

Sulphuric acid, 8*06 

Phosphoric acid, 84*01 

Otrbnnie ftdd, 4.... *8l 

Inwl. reaidue, (organic matter iMMOMained by ift^tkmX '^U 

Chlunn^ aLkaliesi, iron, etc, • 4-86 



100 00 

It is important to observe that while the greater part of the 
Jarvis guano, as already described, differs materially from the 
Baker, iJm portion of the Jarvis deposit has almost the same 
chemical and physical characteristics as the Baker or Howland 
guano. Resting like that on a coral foundation, it has been ex- 
posed only to like inEuences, while the Jarvis crusted deposit, 
abo?a desoribed, owea its peculiar oharaoter to its contaot with 
tiie gypsum on which it lies and to the action of the sea water. 

This gypsum or sulphate of lime is usually soil and amor- 
phonSi sometimes crystalline, and, at a depth of eighteen inches 
or two feet, occurs in hard, compact, crystalline beds. It is of a 
light snuir color, and where it underlies guano, is mixed with 
considerable phosphate of lime, which has been washed down 
from the surface. Similar deposits of sulphate of lime occur on 
many other elevated lagoon-islands of the Pacific, some of which 
I shall allude to below. I have also seen gypsuin, of similar 
character and appearance, which occurs in "pockets" or small 
depressions in the now elevated portions of the coral reef at 
Oimu, Sandwich Islands, and doubtlesB due to the same source, 
the evaporation of sea water. 

Unfortunately for the commercial interests of the Jarvis guano, 
the earlier cargoes (the first one or two) that were brought thence 
were selected without the aid of chemical analysis, and those in 
charge mistaking the gypsum for guano, sent home cargoes, the 
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greater part of which was ftr fimn being worth the expenea of 

transportation. The repetition of thia error was promptlj 
gnaraed agaioat by Bending a chemist to the island, but it re- 
quired a longer time for the reputation of the article in the mar- 
ket to recover from the ill effects of such a mistake. 

Climate. — The climate of these three islands is similar and 
very equable. The trade winds are almost constant, and blow 
in the summer from east by south to southeast, and, in the win- 
ter, from east by north to northeast. From October to February, 
induaive, on Baker^a, I did not observe a point of aoathin^ m 
the wind, while during the annuner months there are long perioda 
during which the wind is invariably fiom sooth of east. Calms 
are rare, especially those of long daration. Westerly winds have 
addom been observed, except, occasionally, as light pufls on quiet^ 
calm days. On one or two occasions only, in the winter, at Ba- 
ker's, have any westerly winds of much force been recorded. 

The sky is clear and cloudless. The temperature is exceed- 
ingly even, ranging from 76° at sunrise to 88° Fahrenheit at the 
hottest part of the day in the shade. In the sua at noon it 
Stands between db"" and 100''. 

Bain &lla in light showers not infrequently. Heavy showers 
are rare and rainy days are unknown in my experience there. 
During four winter months at Baker's Island, from October 1, 
1859, to February 15, 1860, rain fell twenty-three times, gener- 
ally occurring in light showers or squalls, at intervals of a week 
or thereabouts, and a general coincidence between the times of 
occurrence of these showers and the changes of the moon from 
phase to phase has been observed, but this regularity is not so 
great, neither at this or other seasons, but that weeks have 
passed without a drop of rain. 

During these four months the least of these showers, measured 
by coni(«l rain gauge, amounted to ti'vt of an inch on a level, 
and the greatest on December 19, 1859, was yVA of one inch. 
From December 14, 1869, to December 20, 1859, inclusive, there 
fell tVit of one inch. The total amount of the four montha' ndm 
was 1-840 inches, of which ^^^^ December. 

Although the amount of rain falling in the summer months is 
much less than that which falls in winter, there are, nevertheless, 
days in summer on which showers have fallen as heavy as any 
in the year. 

Bain ihlls most frequently in the night and just before day- 
break^ sometimes by day, especially u the sky has long been 
overcast, a raia cloud passes over the island; but I have often 

observed the remarkable phenomenon of a rain squall approach* 
ing the island, and just before reaching it, separating into two 

parts, one of which passed by on the north, the other on the 
south side, the cloud having been cleft by the column of heated 
air rising from the white coral sands. 
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The pontion of time islands nesr the emutor and ibeir i«* 
tnoCeness from any high land niake them niTontble pkoes for 
atndjring the meteorology of this region. The equatorial cur- 
lent is a matter of great interest It has a general direoiion of 

west southwest, and runs witli a great velocity, sometimes ex- 
ceeding two knots per hour, and, at times, suddenly changing 
And running quite as rapidly to the eastward. 

During the winter months there are days when the swell is 
Tery heavy, and the surf breaks violently on the reefs, but in 
fiummer there is little or no surf, and especially on the lee side 
of the island, the water is Terr smooth. These periods in the 
winter occur usually at intervals of a few days and prevail dur- 
ing two or three and sometimes more days. In this connection 
1 may allade to the shifting sands at IBaker's, which, as I ob- 
served there, change their place twice in the year. The western 
shore of the island trends nearly northeast and southwest; the 
southern shore east by north. At their junction there is a spit 
of sand extending out towards the southwest. During the sum- 
mer the ocean swell, like the wind, comes from the southeast, to 
the force of which the south side of the island is exposed, while 
the western side is protected. In coDse<juence the sands of the 
beaeh that have been accumulating dunng the summer on the 
south side are all washed around Uie souuwest point, and are 
heaped upon the western side, forming a plateau along the bea^ 
two or three hundred feet wide, nearly covering the shore platform, 
and eight or ten feet deep. With October and November comes 
the winter swell from northeast, which sweeps along the western 
shore and from the force of which the south side is in its turn pro- 
tected. Then the sand begins to travel from the western to the 
southern side, and after a month or two nothing remains of the 
great sand plateau but a narrow strip, while on the south side 
Sie beach has been extended 200 or 800 feet This lasts until 
February or March when the operation is repeated. 

Birds^ etc. — From fifteen to twenty varieties of birds may be 
distinguished among those frequenting the island of which the 
principal are Gannets and Boobies, Frigate Birds, Tropic Birds, 
Tern, Noddies, Petrels, and some game birds as the Curlew, 
Snipe and Plover. Of terns there are several varieties. The 
most numerously represented is what I believe to be the Sterna 
Hirundo. These frequent the island twice in the year for the 
purpose of breeding. They rest on the ground, making no nests 
out selecting tufts of grass, where such may be found, under 
which to lay their eggs. I have seen acres of ground thus 
thickly covered by these birds, whose numbers might be told bv 
millions. Between the breeding seasons they diminish consid- 
erably in numbers, though they never entirely desert the island. 
They are expert fishers and venture far out to sea in quest of 
prey. The Noddies (Sterna stolida) are also very nummos. 
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They m black birds, somewbat larger tban pigeons, ifiA uracil 
longer winga. Thejt are yery simple and stupid. Thej bamnr 
boles in the guano in wbidi they live and raise their youngs 
generally inhabiting that part of the deposit which ia •baUiovcal 

and driest. Their Dumbers seem to be about the same through- 
out the year. The Gannet and Booby, two closely allied species, 
(of the genus Sula), are represented by two or three varieties. 
They are large birds and great devourers of fish which they take 
very expertly, not only catching those that leap out of water 
but diying lieneath the surface for them. They are very awk- 
ward and unwieldy on land, and may be easily overtaken and 
captured if indeed tbey attempt to escape at all on tbe appmcfa 
of man. They rest on the trees whereyer there is opportunity, 
but on these islands they collect in great groups on the grouna 
where they lay their eggs and raise their young. One variety, 
not very numerous, has the habit of building up a pile of twigs 
and sticks, twenty or thirty inches in height, particularly on 
Howland's where more material of that sort is at nand, on which 
they make their nest. When frightened these birds disgorge 
the contents of their stomachs, the capacity of which is some- 
times very astonishing. They are ^fom feeders, and I have 
often seen one disgorge three or fi>ur large flying flsh fifteen or 
eighteen inches in length. 

The Frigate Bird (Tachypetes Aquilus) I have already al- 
luded to. It is a large rapacious bird, the tyrant of the feath* 
ered communiry. It lives almost entirely by piracy, forcing 
other birds to contribute to its support. These frigate-birds 
hover over the island constantly, lying in wait for fishing birds 
returning from sea to whom they give chase, and the pursued 
bird only escapes by disgorging its prey, which the pursuer very 
adroitly catches in the air. They also prey upon fiying fish and 
others that leap from sea to sea, but never dive £>r fish and 
larely even approach the water. 

The above are the kinds of birds most numerously represented 
and to which we owe the existing deposits. When the islands 
were first occupied they were very numerous but have since 
been perceptibly decreasing. 

Besides these are the Tropic Birds which are found in con- 
siderable numbers on Howland's Island, but seldom on Jarvis' 
or Baker's. They prefer the former because there are large 
blocks or fragments of beach rock, scattered over the island's 
surface, under which they burrow out nests for themselves. A 
aervioe is sometimes required of this bird which may, perhaps, 
be worthy of notice. A setting bird was taken from her nest 
and carried to sea by a vessel just leaving the island. On tbe 
second day, at sea, a rag, on which was written a message, was 
attached to the bird's feet, who returned to the nest, bringing 
with it the intelligence from the departed vessel. This experi- 
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fMBt (mmomM 00 well tlMt^ aabaecmeiitly, these birds wem 

carried from Howiand^s to Baker's Island, (forty miles distant)^ 
•od, on being liberated tkere, one after the other, as ooeasion de- 
manded, brought baek isessages, proving theiDselves usefiil ia 

the absence ot other means of communication. 

There are several varieties of tern, those described above, 
however, being the only kinds that are found in very considera- 
ble numbers. The game birds, snipe, plover and curlew, frequent 
the islands in the tail and winter, but I never found any evi- 
dence of their breeding there. They do not leave the island in 

nfr of prey bat may be seen at low tide picking up their 
on the reef which is then almost dry. 
Some of the social habits of these birds are worthy of remark. 
The ganoets and boobies usually crowd together in a very ex* 
closive manner; the frigate birds likewise keep themselves dis* 
tinct from other kinds; the tern appropriate to themselves a 
certain portion of the island; each family collects in its accus- 
tomed roosting place but all in peace and harmony. The feud 
between the fishing birds and their oppressors, the frigate birds, 
is only active in the air; if the gannot or booby can but reach 
the land and plant its £aet on the gronnd the porsoer gives up the 
ehase immediatelv. ^ 

Beside the bir<u there werebnt few originsi inhabitants found 
ll{K>n the islands. Among those I observe several varieties of 
spiders, at least two of ants, a peculiar species of fly that at- 
taches itself to the larger birds, and the common nouse fly, 
which latter, however, may have been recently introduced. 
They as well as common red ants are exceedingly abundant. 

Kats were found on all these islands, especially on Howland's, 
where they had become a^stonishingly numerous. It would seem 
that they had been carried there lon^ ago, as thm are no traces 
of reoent shipwreok on the island, and had multiplied extensivdy. 
On Jarvis* Island they were mnoh less numerous, and were 
probably brought by a ship that was wrecked there thirty years 
since. They subsist on eggs, and also, as I observed on Baker's 
Island, by sucking the blood of the smaller birds — the tern and 
noddies ; and in this connection I may observe that these smaller 
kinds of birds, described above, are almost entirely wanting on 
Howland's, and their absence, I think, may be attributed to the 
depredations of the rats. These rats of Howland's Island were 
almost as numerous as the birds. They are of very small size^ 
being hardly larger than a large mouse, and, I think, must have 
degenerated from tiieir original state in eonsequenee of the 
ohaage of olimate, food and condition of life. They had com- 
pletely overrun the island, and on its first occupation by men 



contaimng a few oats caught over 100, and I have known ov«r 



were a ppceai annoyance. 
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6,800 to have beea killed in one day by a &w men employed 
fi>r the purpoee. 

A species of small liaard was also found in great numbers on 
Rowland's Island, some specimeDS of which I had preserved in 
spirit, bat the package oonkainiog them was lost on the voyago 

home. 

Remains of former visitors. — There are some interesting traces 
on this (Howland's) island of former visitors or residents. Ex- 
cavations and mounds in the centre of the island, among the 
titiickets of brushwood, referred to above, are evidently the work 
of man. The most extensive of these ezeavations is several 
hundred feet long, and about one hundred feet wide, and ten or 
fifteen feet deep, lorming a gully or ditch, on each side of which 
the sand and gravel is carefully banked up and kept in its place 
bj walls laid up of coral stone, (blocks of beach and reef rock). 

The trees themselves may possibly owe their existence here 
to the originators of these works, for the sides of this gully are 
covered by a growth of wood which, unless younger than the 
rest, would show the trees to be of more recent origin than the 
excavation. 

It is said to be of a species palled by ihe natives of the Sand* 
wioh Islands "Kou,''* which abouncb on many islands of the 
Faotfic. In the same vicinity there are also the remains of what 
were low, flat mounds of regular shape, formed of gravel and 
walled up all around, being about a foot high, and just such as 
I have observed are used by many South Sea Islanders for the 
foundation and floor of their houses. In another part of the 
island, near the western beach, some remains of a hut were found, 
and near by the fragments of a canoe, some pieces of bamboo 
and a blue bead. Here also was found, buried under a foot of 
sand, a human skeleton, the greater part of whioh, on being ex- 
posed to the air, crumbled to dost, leaving only two or uiree 
Dones in condition to be preserved. 

On the south end of the island, there is afoot-path Isid to cross 
a bed of ooral debris or beach aocumulations. The edges of the 
corals being rough, sharp and painful to the feet, the paths 
seems to have been laid for the convenience of passengers across 
this end of the island. It is several hundred feet long, made of 
flat, smooth stones, at convenient distances apart, for stepping 
from one to the other. They were evidently laid by hand, as 
they lie in a direction which forms nearly a right an^le with the 
ridges made by the sea. It is probable that the originators of 
these works were South Sea Islanders. It sometimes happens 
that they are drifted off to sea by currents in their canoes, and 
such a party may have been thrown upon this island. No im* 
plements or other traces of civilized people have been foand. 

* Not to be eoofotinded \^ith " Kofl^" ft tpadM of aoado, and qaite a diflbiCDt 
treci I bare Men tha Kott alladod to somfwlMra M a tpeciM of conir'A. 
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It is not unlikely tliat tihe lisards which abound on the inhab- 
ite-'l islands of the Pacific were brought here bj these people, 
and the rats, possiblj, came from the same soaroe. 

Other IsUmai^-^AB already observed, the discovery of these 
deposits of gnano, the extent and value of which were at first 
greatly exaggerated, induced fortune-seeking parties to explore 
the Pacific in the hope of finding many more of similar charac- 
ter. Under the act of Congress of 1856, granting American pro- 
tection to the discoverers and occupants, under certain conditions, 
of such newly found deposits, nearly all the islands found on the 
oharts within ten degrees north or south of the equator and 
within 150** and 180* W. were represented as possesang deposits 
of guano, and claimed by parties who evidently knew but little 
of their true condition. 

A list^ forty-eight in number, comprising nearly all of these 
islands, was published in the New York Tribufie, in March, 1859^ 
and was copied and discussed by Mr. E. Behm, in his interesting 
and valuable article, entitled "i)as Amerikanische Pol^nesien, 
printed in Petermann's Mittheilungen^ for 1869. 

Of these islands, a number of which I have myself examined, 
it is safe to assert that some, although having a place on the 
oharts, do not really exists while many are of very doubtful ex- 
istence: In some esses tvro or more names are applied to the 
same island ; some are inhabited, others are covend with trees 
and vegetation, and very fbw have guano on them.* 

* The IbHoirinf Is the list referred to. Thoee named in the Srrt «o1imiii mr 

islands whose existence and position 13 well authenticated, and the greiifer part ©f 
-which 1 have my»elf vi<iited. Those in italics are either known or said to be guaoo' 
klimda. Thoee marked with an Mteriali are inbiMted. Some of tlM IpImiuIp mett* 
liooed in the second colcnnn are known certunly to exist, ami are described by va^ 
rious narif^tors, while others are doabtfi^ but I am unuble to add ao^ w>ntiv in- 
formation co«)cerrang any of them. The ezistenee cf t!ioee in the third column i» 
CTOrfi ff Hi d M bi^il^ ■I■l|n^^^)^!bl^^^ iMit in the iMHfKiftw cwnnionly MMjgnMi to tlmu 
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Jarvi^, 

HtmlanS*, 

Maiden'*, 

£imie'», 

J^hcenix\ 

Endefhnr^s, 

Christmas, 

Clarence,* 

Duke of Toi^* 

Penrhyn's,* 

Rierson's* 

Humphrey's* 

Danger ♦(10*>0'S., 

165'' 66' W.), 
Palmyra, 
Srdney, 
Mary's, 
Nassau. 



StAvei's. 

Hint, (10° 32' S. 

161° 06' W.) 
Baumann's, 

RogcvfreinX 

Gronique, 

FrieuhaTei^ 

Low, 

Pescado; 

Ganges, 

Frances, 

Mary Letiti**!^ 

Kemin's, 

America, 

Protpect^ 



Danger, (6<» 80' N., Arthnr'a 
162° 82' W.X Favorite, 
Makin, ' Flarmer's, 

MattheVSk Sideron's, 
HaMm, Flint. ( no 26' 

162° 48' W.) 
Walker's, 
Sarah Ann^ • 
Samarang, 
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The following named islandfl, In particokr, liave been mp- 
posed, erroneoQBly, as regards some of them, to have guano 
deposits i 



Of the above those of the Phoenix group are probably the 
most important. MeKean's Island has been occupied since 1858| 
and aeyeral cargoes of guano of good quality have been brought 
from it to this country. It is a low island, circular in form, not 
exceeding iLree-fourtns of a mile in diameter. Like Jarvis, it 
once contained a lagoon though not elevated so high above the 
sea. Its snrface is consequently depressed, nnd is so much lower 
than the beach that at high tides the guano deposit is sometimes 
covered by two feet of water. As at Jarvis, a deposit of sulphate 
of lime has resulted from the evaporation of sea water in the ba- 
sin, forming the foundation on which the guano rests; and ow- 
ing, probably, to frequent inundations, the two have become so 
intimately mixed that the quality of much of the guano is con- 
siderably impaired. The better specimens contain about fifty 
per cent phosphate of lime mixed with much sulphate of lime. 
Much of the deposit is covcofed by a foot of coral mud, wluudi. 
has been spread out over the part adjacent to the beach. 

Phoenix s Island is likewise very small, nearly circular, and 
less than a half mile in diameter. The centre is considerably 
lower than the beach, which is about eight or ten feet high, and 
it is often flooded at high tides. I was unable to land on this 
island, and my opportunities for observation were confined to 
shipboard, 'tne guano depodt cannot be very exten^ve though 
said to be of good quality. 

Enderbury^ Island is described as an elevated lagoon, about 
eighteen feet high, three miles long by two and a naif broad. 
It is said to contain deposits of guano, as is also its nei{;bbor, 
Birnie's Island, of which I am unable to give any positive in- 
formation, having never visited either. 

Maiden's is a large island, ten miles long, and said to be about 
forty feet high. I believe it is an elevated lagoon, but much of 
the guano deposit lies on the elevated ridge. Specimens which 
I have examined, though free from sulphate, were much adulter- 
ated by coral sand. Excepting MeKean's, no cargoes have been 
brought from these islands just alluded to. From Johnston's 
Islands one or two cargoes have been brought to this country, 
the greater part of which proved, X believe, to be sand. These 
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«re doBcnbed as three small uHaiids (probabl j Udets of one atoll) 
oontaining bat litUe guano and that mnch mixed with coral sand. 

Christmas Island is a well-known lagoon thirty miles long, 
trending east and west, having much vegetation. Much has 
been said hy speculators of its rich deposits, but I have good 
reason to believe that there is no guano, -worthy of mention, on 
the island. Samples that I have examined were chiefly coral sand. 

Stiirbuck's, Starve or Hero Island is an elevated lagoon, and 
is worthy of mention because, like Jarvis', McKean's and other 
islands of similar structure, it contains a large deposit of gypsum. 
Its supposed guano I have found to consist of the hydrated sul- 
phate of lime^ containing about twelve per cent of phosphate of 
lime and colored by a little organic matter. 

So far as my observation eztends, all elevated lagoons have 
similar deposits of gypsum. 

As regards the distribution of these phosphatic guano deposits 
I believe them, in this region of the Pacific, to be confined to 
latitudes very near the equator where rain is comparatively of 
rare occurrence. In latitudes more remote from the equator 
than 4° or 6** heavy rains are frequent, and this circumstance is 
not only directly unfavorable to the formation of guano deposits 
but it encourages vegetation, and when an island is covered 
with trees ana bushes, the birds preferring to roost in them, 
there is no opportanity fox the accumalation of goano deposits. 

Vev Toft, Angmlk ISSt. 



Art. XXI. — Contributions from the Sheffield Laboratory of Yah 
College, — III. On Amblygonite from Hebron in Maine ^ by 
Geobge J. Bbush. 

A Fsw weeks since Mr. John M. Blake, Ph.B., late assistant 
in this Laboratory, called my attention to a peculiar feldspathio 

looking inincral associated with, the UpidoUte from Hebron, 
Maine. Mr, Blake found on blowpipe examination that the 
mineral was extremely fusible, and that it gave a strong reaction 
for lithia, coloring the flame beautifully crimson. A further ex- 
amination has shown it to be a phosphate of alumina and lithia, 
with a considerable amount of fluorine and some water. This 
composition, together with its physical properties, have led me 
to refer it to the rare species amblygoniU, 

Lepidolite occurs at Hebron in large masses in a coarse granite^ 
and the ambUftfonite is found imbedded in this lepidolite, asso- 
ciated with al bite, quartz, red, green and black tourmaline, and 
more rarely with cassiterite, and a peculiar compact variety of 
apatite containing minute prismatic crystals of a hair-brown 
mineral, which I have not yet been able to obtain in su&cient 
quantity to determine folly its characters. 
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The Bebran amblygonito is tnmdiioeDt^ and has a white oolePj 
eometimes with a tinge of gray or brown. Cleavage equa', ana 
perfect in two directions meeting at an angle of 7$°-74° or 106°- 
107**. Lustre, on cleavage surfaces vitreous to sub-adamantine, 

and on the uneven fractured surfaces faintly greasy. Specific 
gravity 3*046. Hardness = 6. A small fragment lield in the 
flame of an ordinary stearine candle fuses readily to an opaque 
white enamel; fusibility =2 on v. Kobell's scale. Heated in a 
closed tube, the mineral decrepitates slightly, and gives off traces 
of moisture ; when the flame of a blowpipe is direeted on the 
assa^ it fuses and acts npon the glass tnoe, producing a deposit 
of silica, just above the assay, and at the same time giving off 
water, which reacts acid, and etohes the tube. In the forceps it 
imparts to the blowpipe flame a pore lithia red color without any 
traces of yellow ; when the assay is moistened with sulphuric acid 
the flame is colored green on the edges, indicating phosphoric 
acid. The presence of this last substance was confirmed, by 
fusing a fragment of the mineral in a closed tube with metallic 
sodium, forming phosphid of sodium, which on treatment with 
water, evolved copious fumes, with the characteristic odor of 
phosphureted hydrogen. With salt of phosphorus it dissolyes 
with effervesence to a clear oolorless bead showing the absenoe 
of silica. With borax gives a transparent colorless bead in both 
oxydizing and reducing flame. With soda effervesces, and ibrmt 
a difficultly fusible mass, which, even after addition of nitre, shows 
no trace of manp^anese. Heated with nitrate of cobalt it gives 
the blue color characteristic of alumina. It is only slightly acted 
upon b}^ chlorhydric acid, but is readily dissolved by sulphuric 
acid with evolution of hydrofluoric acid; the solution gives re- 
actions for alumina and phosphoric acid. These characters and 
reactions are snfficient to prove the identity of the mineral with 
Breithaupt*s amblygonite. The only dilBferenoe between the He* 
bron mineral, and the amblygonite from Penig in Saxony, is that 
ihe former contains so little soda that it imparts a pure lithia-red 
color to the flame^ while the latter gives a flame tinged with 
yellow. As soon as I can obtain enough of the mineral for the 
purpose, I hope to examine the alkalies more minutely, with 
especial reference to rubidium and caesium. These two new 
altcaline metals have been found in comparative abundance in 
the Hebron Lepidolite by Messrs. 0. D. Allen and J. M. Blake 
of this Laboratory. 

It is an exceedingly interesting oiioamstance that the Hebron 
mineral should occur associated with other minerals in a manner 
so perfectly analogous to the Saxon amblygonite, the latter being 
also found in a coarse granite and frequently imbedded in lepi* 
dolite containing quartz and tourmaline. The Hebron amblygw 
4»iute ooeurs in irregular masses which in some specimena ap» 
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pear to be rough primi of from lialf an ioeh to an tooh in diam- 
eter. One of these gave an angle of 10^ to 106*" 80'. 

Since writing the above, I have diaoovered amblygonite in 
i|»eoimens of lepidolite from the toarmaline looality at Parifl^ 
eight miles from the Hebron locality. 

filMflkld Lftbontoiy, Tale OaUaga, Jom U» 18«IL 



AbT. XXII. — On a Constant Aspirator and Blower; hj 
M. Cakey Lea, Fhiladelphia. 

Yarioto modes of prodneiiig a blast of air by means of tbe 
flow of water bave been propo^ Ibr laboratory use. A som^ 
what complicated system involving the use of two fluids, mer> 
cvLTj and water, was published in the Philosophical Magazine 
some years ago, and more recently an application by Dr. Sprengel 
of the well-known principle of the Oatalonian blast farnace was 
described in this Journal. 

It occurred to me that this principle might be made use of for 
aspirating, as well as for driving, a current of air, and experiment 
fully confirmed the idea. I have also modified the shape 
of tbe arrangement for catching the air described by I3r. mr 
Sprengel, introducing the current of water horizontally 
instead of vertically. I shall first describe the instrument fcas 
intended for aspirating, and next the complete appara- 
tus for all pnrpoaea. 

The aspirator is extremely simple. It is nothing more 
than a tin tube represented by fig. 1, about two feet long, 
and four-tenths of an inch internal diameter, with a branch 
three-tenths of an inch in diameter and 4 inclies long, in- 
serted horizontally at a distance of four inches from the 
upper end. . * 

For use, the tube is supported Tertically in any convenient 
manner over a nnk. An indiaprobbcor 2. 
tube communicating with a water-faucet ^^^^ 
is passed over tbe end of the smaller hori- 
zontaltubeA. Another india-rubber tube ^^ib \\ 
connects the opening B with the appara- ^ u |P 

tus through which air is to be drawn. As 
fioon as the current of water is established, 
the air is aspirated. In the figure sub- 
joined, the air enters at D afler being as- 
pirated through the WolM botUe, or 
other apparatus through which it is de* 
sired to pass a current of air, enters the 
tin tube at B, and is drawn through with 
the water supplied by the pipe A and, es* 
caping at C. The power of this isstnunent is such that with 
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4. 



one no larger than liere described, a column of water of fifteen 
inches was easily displaced. The end C may be inserted into 
the funnel of a Liebig*8 condenser, and tiie water employed for 
cooling may be made at the same time to keep Uie aspirator in 
action.* 

The aspirating tube (which may also at need replace the blow- 
ing tube subsequently to be described) may be easily 3. 
made by the manipulator himself. A stout cork is bored 
parallel to its axis and to one side of the centre (not in 
the middle as iu the figure,) and then a smaller hole is 
made at right aDg;les to the first, communicating with it 
but not passing fuHher. Three pieces of tube are then 
fitted into the cork, not allowing either to extend as far in 
as the junction. The cork is then brushed over with sesl- 
mg wax dissolved in alcohol. 

It is, however, a more convenient plan to construct an appa- 
ratus capable of combining both the functions of blowing and 
aspirating. Such an arrangement is exceedingly useful, and can 
be made with very little trouble. For this purpose, a tin pipe, 
A B, about three feet in length and half an inch internal diame- 
ter, has two smaller pipes 4 to 6 inches loua soldered into it. 
These are three-tenths of an inch in internal diameter. One, 
CD, is inserted at right angles, about 
fi>ur inches from the end ; the other is 
inserted about an inch lower, and makes 
an angle of about 45**. The lower end 
of the tube passes through the cork of 
a tolerably wide-mouthed gallon bottle 
extending ratber more than half way 
down, 'i'lie tubes may be made of 
smaller calibre and shorter, even 18 
inches answers yer^ well, but the sizes 
given are those which I have found to 
afford the best results. The tin pines 
can be made by any tinsmiUi in a lew 
minutes. 

Two glass tubes also pass through 

the corkf of the bottle, a short small 
tube, G, over the outer end of which 
an india-rubber tube is passed, and a 
large tube, H, about halt an inch in 
bore, extending to the bottom of the 
bottle. Its outer end bends over and 
is connected by six inches of india- 

* Thii form of aspirator (the tube of glass) has been ia use for some time ai 
Sheffield LnlMnitory in New HaTen.^Eiw. 

f The tube Q should extend 6 or 8 indiet lboT6 tlM OOll^ tad ■hiOllU BOl pMt 
below it as represented ia the figure. 
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robber tabe with a straight tabe of equal dianoeter. This last 
amngement forms the siphon. 

When the apparatus is to drive a blast, an india-rubber tube 
is connected with a hydrant and attached to the open end of the 
short horizontal branch of the tin tube. When the water is 
turned on, the india-rubber tube, GI, is closed for a moment 
with the finger and thumb. This starts the water through the 
siphon, and then a continuous and powerful blast of air is 
driven through the tube, GI, which may be attached to a blow- 
pipe, a Herapath burner, or be used in any way desired. The 
main point is this, that the siphon must be capable of earrying 
off a larger stream of water than that which is allowed to enter: 
in this way there is never more than an inch or two of water in 
the bottle, and some air escapes through the siphon, bnt withont 
stopping its play. Otherwise the bottle may fill up and water 
be driven through GI. The proper balancing is oapily attained 
and then the apparatus may be put in motion or stopped in a 
moment, and when in motion goes on indefinitely. 

' When the apparatus is to be used as an aspirator, the tube I 
is closed by inserting a glass rod, or passing over it a Mohr's 
stop>cock. B is closed by a cork and £ is oonnecte<l with the 
apparatus throagh which the current of air is to be drawn, or E 
m^ be dosed and the connection made with B. 

The arrangement here described for introducing the air and 
the water at'the upper part of the tube was ascertained, after .a 
number of experiments, to be that which was most effective. 
When the water is thrown horizontally into the vertical tube, it 
appears to carry with it a larger volume of air than when intro- 
duced perpendicularly or in an inclined position. Although the 
force of the current of air may be regulated to a considerable 
extent by diminishing or increasing the stream of water, yet it 
is to be observed that there must be a certain proportion ba* 
tween the stream of water and the size of the tube ; a large tube 
ceases almost a^Hruptly to produce any air-current when the 
stream of water is reduced below a certain point, and a small 
tube will not give an air-current of more than a certain force, np 
matter how great the stream of water. If it is desired that a 
single apparatus shall produce all degrees of action, a tin tube, 
like that before described but a little larger in all its parts, may 
be provided, with a cork fitting its upper extremity. Through 
a hole in this cork passes a tinck glass rod, or tube sealed at one 
end, of the same length as the tin tube. The introduction of 
this cork and rod dimmishes the e£fective calibre of the tnbe^ 
and enables it to blow or aspirate a gentle current of air with a 
stream of water which would otherwise have failed to set the 
abparatus in motion; at the same time it can ea«ljr be removed 
when a powerful air-current is desired. The air in this case ia 
derived whoUj from the small inclined tube. 
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I liftve fomad this inftrainent to be of the greatest ntQitjr vnd 
oonvenience; so much so that I have two of them permanently 
fitted up in my laboratory. One valuable application is for get- 
ttn|; rid of poisonous vapors. In any distillation, for example, the 

recipient or Wolfs bottle may be made to communicate with 
the open air or with a chimne}'', a cork with a tube may be in- 
serted into the retort, or an extra tube through the cork of the 
flask in which the distillation is performed, and the flexible tube, 
Q I, passed over it and a current of air be driven through during 
the whole operation. Or, if the products of distillation are val- 
uable, the tube may be dosed at 1 by one of Mohr's sfop-oooks 
darinff the distillation, and at the end a current of air may be 
passed through the apparatus, sweeping it perfectly dean. In 
this way I have been able to dissolve oxyd of iridium containing 
osmic acid, in aqua regia, and drive off the osmic acid without 
suffering any inconvenience from the latter. The chemist who 
has once used this arrangement will find it so simple and effica- 
cious that he will be led to employ it when manipulating with 
substances much less deleterious than osmic acid. It is very 
convenient in operations where chlorine is to be passed over or 
through snbstaiKses, especially where the opera^on requires to 
be oocasionally interrupted to examine the result 

For drivings blow- pipe, an apparatus of this sort, put together 
with a bottle and a few pieces of tube, is infinitely more conven- 
ient than the most expensive and cumbrous table blow-pipe, fed 
by a double bellows, especially when it is desired to ignite at 
high temperatures and for a length of time, the automatic nature 
of the instrument removing the necessity for working tlie bellows. 
A coQsiderable degree of heat is easily obtained. A silver piece 
was laid on a fragment of brick and the flame of a Herapath 
burner, fed with a stream of air by this instrument, was turned 
down upon it : the coin withered up immediately. A similar coin 
was easily fused to a bright button in a porcelain crucible heated 
from below. Thick brass wire was melted off in drops, etc. 

It is not neeessaiy that the instrument should adjoin the blow* 
pipe or apparatus for which the air current is wanted. In one 
oi mine, the current produced by the tube A B, two feet long, 
is carried through tubes about sixteen feet, and might easily be 
carried farther without important loss of power. 

The quantity of water required for keeping the apparatus in 
action depends of course upon the force of the current of air de- 
sired, but is never lar^e. In an experimental trial it was found 
that with a consumption of water of 80 litres per hour, a stream 
of air amounting to 400 cubic centimetres per minute could be 
maintained, or in other words, a cubic metre (about a ton) <^ 
water would suffice to keep the apparatus in motion for twelve 
hours. This instrument may be appropriately called an JSolus* 

niiladelphta, Jnoe^ 1862. 
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Axr. XXm— JSmiffMrae^ of ike Pf<tnl» of Dr. Pearry^t (hOadkm 
m ihe Rocky MmmtaxM^ foontintied from vol. zxxiii, p. 411) ; 
by A. QfKAYi with Snpplemeiiti^ bjr G. EiroiiUiAJiN and A. 
Gbat. 

We are happy to state that Dr. Parry, assisted by Mr. E. Hall, 
is now again in the Rocky Moantains, and at the last accounts 
was about to ascend Pike's Peak. An interesting botanical col- 
lection may be expected. 

222. Sambucusraeemosa,L. Apparently just the European plant, aad 
a glabrous state of S. puhens, Michx. 

223. Symphoricarpus montanus, H.B.K. New to our flora ; well 
marked by its elongated corolla. S, ylaueeteenSf H.6.E., appears, in 
probably anChentic spedmena, not to be really difl^enL 

224. Lonieera tnwi^ucrato, Banks. 

225. Viburnum pavcifarum, Pylaie. 

226. Vaccinium ccBspHotum^ Michx. Jost like the White-Mountain 
plant. " Strictly alpine." 

227. Vaccinium Myrtillus^ L. var. microphyllum^ Hook. Fl. Bor. Am* 
Sttrdy s remarkable Tariety of V, IfyriUlut^ the flowera as email in pro- 

£>rtion aa the leaves. According to Dr. Parry, it is the " usual alpine 
rm, growing in closely branched Tnassei>, in the shade of atnntecl ever- 

freens, taking the place of 228, which is found lower down, in pine woods, 
ruit small, purplish, without bloom, mild and rather insipid in taste.'* 
Dr. Hayden gathered it on the Black Hills of the Platte. 

228. Vaedniwn Myrtillus, var. f The branehleta lese strongly angled, 
and the leavea leea retienlated and toothed than in the European F. Myr» 
tillus. In the flowers, Sic^ it ia aa If intermediate between that spedee 
and V. ccespitosum. Fuller specimens, and the fruit, are wanted. 

229. Prjrola minoTf L. Ck>Uected by Fendler (No. 644) as far aoutb 
as Santa Fe. 

230. JPyrola chlorantha^ Swartz. Dr. Hooker is right in his suspicion 
that the Greenland plant of Dr. Kane, referred by Dnrand to P, ekhrm^ 
1^ IB P. yrandijlora ; but he is quite wrong, aa I think, in referring P» 
eUorantka to jP. roitmiifoliaf of which P, yrandijlora ia eridenUy • 

mere variety. 

231. Pyrola (^Afoneses) unijlora, L. "In deep pine woods." 

232. Fyrola roturdifolia^ h, var. uliginom, {JP, uliginoia^ Torr.) 
In moist, shady woods ; flowers roaeKSolor.** This la certainly eonnected 

with P. fotundifolia through P, atarifolia. To the synonyms €ii P.rO' 
iundi/olia, Dr. Hooker might have added P. oeeidentalit^ R. Br., P» hractC' 
aia, ilook., P. picta. Hook., &c., but should exclude, aa I suppose^ both 
P. chloraniha and P. elliptica. 

233. Pyrola secunda^ L. 

284. Oaultheria Mtrtynitef, Hook. A rare and peeuliar plant. 
SS5. iftmii/tit failfiM^ L. A alendtr Hmn. 
286. CMImtjiijMrv(^ora,DoiigL 
Am. JooB.8oL-«Mom>8nBa,yoi..ZZZIV,Na1i01-teT.,188a 
83 
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88f . Vwoniea aJpinus, L. 

BrnHu Valley of the Platte. 

239, 240, 241. Oattilleia pallida, Kunth. With red bracts, there* 
fore verging to C. mimata, Doiifjl., which I conclude to be only a red- 
bractod variety of C. septenlrionalisy Lindi., which is the form of C. pal' 
lida^ with lons^, well- developed galea. For a reviuon of the genus, see 
Supplement III, infra. 

S42. Ckutitleia paUida, Knnth; nearer ihe type of the speoiea (C. Si- 
Hrte€Lf Lindl.) and C. occidentalism Torr. 

245. Castilleia pallida ; the taller and broader-leaved form with longer 
galea, like the plant of the White MouDtaios of New Hampshire, C. 
ttntrionalis^ Lindl. 

243. Castilleia hrevifiora, Euchroma hrevifioray Nutt in herb. Acad., 
Phiiad. 

244^ (kutUUia hU^ra^ Oraj, 1. e. 

246. CaMiUHa linarii/olia, Benth, The saoM Fremont's pitat 

247. Orthocnrpus liileuft, Niitt. 

248. Pediciilaris racemosa, Benth. in Hook. Fl., ifec. Fine specimens 
of a rare and interesting species. "Grows in patches near the limit of 
trees. Leaves dark-green and shining. Flowers yellowish-white. Julj, 

849. PedictUofu hraetMa^ Benth. I. a "New the foot of alpine 

ridges; rare." 

250. Pedicularis Grofnlandica, Retz. Obs. 4, 1. 1. P. surrecta, Benth. 
1. c. ; a form with larger flowers and lonG^er beak. Torrey was qnite 
right, as it appears, in referring this plant to P. Grcenlandiea. Dr. 
Parry's specimens well Moord with the figure of Bets, except that the 
beak is perhaps a little longer. Bonrgeaa collected it in the Ssskatcha- 
wan district with tho beak no lonp^er than Bentham states it to be in the 
Greenland plant. In the Rocky Mountains it is "not uncommon on 
the borders of subalpine marshes, or of high alpine ridges; in the for- 
mer stations tall and slender ; in the latter shorter and stronger ; flowers 
reddisb-pnrple.** 

251. PidieulariB Poftyi, (sp. nov. seei. BhfniBokphm^ Bnnge, sea 

SdmUuiarum, inter Unciatas et Scapiformeiy Benth.) : glaberrima; caule 
nltra-semipedali subnudo ; foliis lineari-lanceolatis pectinato-pinnatiparti- 
tis petiolatis, caulinis 1-3 parvulis; scgmentis linearibns acntis (ad sum- 
mnm 3 lin. longis) cartilagineo-serrulatis ; bracteis parvis trifidis; flori- 
bns plurimis breviter pediceliatis in spicam angustaui subconfertis ; caly- 
eis membvanaeei 5-striati demnm snbinfiati breviter S-dentati dentibns 
lanceolatie intcgeiriinis intus lanuloeis ; corolln sordide flavse galea an- 
gnata apice incurva sensini in rostmm longinsculum emaiginatum baud 
denticuliferum snbdecurvum labium inferins (lobis eroso-crcniilatis) nml- 
to superantem producta; filamentis glaberrirais. "On alpine ridges. 
Flowers of a dirty or faded yellow," about half the size of those of the 
Siberian P. compacta ; the shape and size of the beak nearly that of Pm 
omithorkynca, which is apparently P. pedMlatOf Bonge {P. whundOf 
Benth.). Spike naked, 2 to 4 inches long; tho lower flowers rather 
sparse, on pedicels of 1-^ to 2 lines in length. The nearest afllnity of the 
species is with (7. comjpaoUi,^ Bnngc^ which is largper in .all its parts, and 
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liilJ^ttemiBed, the canline mmSit, tbrnr iinieh larger segmentB 
pinnatifid or indaad, the flowers of the dense spike sessile, the caljrs 
more inflated, the lower lip of the corolla nearly eqnaUing the galea, nd 

two of the filaments slightly bearded, 

252. Pedicularis procera, (sp. nov. Bicuspidatarum) : caule 1^3-pe- 
dali crasso foiiato superne cum spica densiflora 9-18-pollicari molliter 
pnhescente ; foliis glabris pinnatipartitia, (radicalibus siepe sesquipedali- 
Doa pinnatisectis), segmentis lanoeolatis laeiniato-pinnalindia, lobis serra- 
tb Tel incisis ; bracteis e basi ovato>lanceolata liDeari-elongatis, inferiori- 
bos pectinato-pinnatifidis floras soperantibus ; calyce subiequaliter 5 Bdo, 
lobis lanceolati!=i intop^ris tubo subdimidio brevioribus; coroliae (ultra- 
poUicaris sordid?e virido striaUc) galea apice cucullata erostri trnncata 
bidentata labium sub-patentem breviter tribolom vix aeaaante. " Shaded 
hill-sides, not nnoommon in scattered localities." Collected also 
Fremont in 1846, and in the Sandia Mountains further sonth, by Dr. J. 
VL Bigelow ; but only in finut A atriking species, quite distinct from 
any other known to me. 

253. Pedicularis Sudetxca^VfiWA.^ vnr. "High alpine; rare." The 
apecimeus accord very well with P. Sudeticcu, especially with Kussian- 
Amerieao specimens, except the deeply emarginate sommit of the galea 
is almost or quite edentolate. Bange describee them as ** breves trian- 
gulares basi latos;" bnt they are often subulate. I fancy that P. rmsuia 
of Kamtschatka is very near Dr. Parry 's plant. F. Kanei, of Durand, 
from Arctic Greenland, does not belong to P. Sudetica^ as Dr. Hooker 
supposed, but to P. lanata, Willd. ; which again, contrary to Bentham 
and Dr. Hooker, I must regard with Bunge as clearly different from P, 
htnuta. It is rnneh nearer another species which Dr. Hooker refers to 
P. Sudetica, viz. Langsdorfii, with which it has been confosed, bnt it 
is perfectly edentnlate. The teeth of the latter, however, are inflexed, 
and so may escape observation. All the continental American "P. hir- 
suta" 1 have seen belongs to P. lanata. All these species are well dis- 
criminated by Bunge in Ledebour's Flora Rossica. 

8jfniiyrL^ pLaniaginea^ Benth. Wholly below the alpine region. 
Tlie same aa Fendler*a No. 582. Badical leaves moatly obtose or 
rounded (rarely at all cuneate) at the base ; scape multibracteate. flow- 
ers all short-pedicelled ; sepals ovate, obtuse, villous-ciliate, becoming 
nearly glabrous with age. Corolla pale, very deeply 2-parted or even 
divided, the upper lip cuneate-obovate, entire or obscurely erose, a little 
exceeding the calyx, twice the length of the 3-lobed lower lip. Stigma 
eapitellate. — ^The q»eoiea <A the genus need a eomplete revision, whieh 
I am unable now to attempt In iST. Mmiphioniana, which I formerly 
had in cultivation, a great diversity was observed in the calyx, (varying 
from 2-3-parted to 5-parted), corolla, (2-4-parted, as described in the 
Manual, bnt the lips or divisions nearly of equal length, the lower not 
seen very short, as described in the Prodronius), stamens (either two or 
foar), and even the ovary, which is occasionally tricarpellary. 

265. iSyiUftyrit alpuutf (sp. nov.) : spithanuea; ibliis radicalibus ellip- 
lieia sea ovalibus nunc subcordatis creberrime crenatis mox glaberrimis ; 
•01^ aoperae folioso-bracteato ; spica brevi densa; sepalis lanceolatis 
«ttQa pcMartim ad margines cum bracteis longissime villoais; corolla 
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bipmtita, labio mperiori latiMimo eroao, loferiori multo minori 2-8^pai^ 
tito, lobis angiistis ; stigmate capitate. "Growing in crevices of rocksy 
on the dividing ridge, at the elevation of 10,000 feet. Very different 
from No. 254, strictly confined to the high alpine region, with glossy 
foliage and a neat spike of pale blue flowers.^' Leaves 1^ to 2 inches 
long, on slender petioles, nither strongly crenate, a little fleshy, very 
tmooth, or ea rly becoming so, as also the lower part of the scape. Bracts 
on the npper part of the scape ovate or in the spike lanceolate, sessilo, 
and ciliate with very long woolly hairs. Spike only an inch long in 
flower, very dense, and very woolly ; flowers nearly sessile ; the corolla 
larger and more exserted than in S. plantaginea. Sepals in flower lan- 
ceolate and acute or acutish ; but in a {raiting specimen broader and 
obtaser. Only two stamens seen, which, as in other ipecies, are almost 
hypogynons. 

266. Chkmophila Jamefii, Benth. *^0n bare or gransy ridges of the 
snowy range, July. Flowers pale cream-color." A most interesting re- 
discovery, enabling us nearly to complete the account of this well-marked 
genus. The only kuowu original specimen, and a very scanty one, is in 
Sie Hbolcarian herbarium, to whieh it was oontribnted by Dr. Torrey, 
miied with PeitiMlemon Jammi, and no spedmen is eitant in his own 
herbarinm. But I pre3ume that Dr. Fairy's eicellent specimens are of 
the same species, notwithstanding the striking cliscrepancies. The calyx, 
■which gives the character to the genus, is ganiophyilous almost to the 
summit, with 5 broad and short nearly equal teeth, considerably ampliate, 
thin, roembranaoeous, or even scarious. Corolla tubular, slightly dilated 
upwards, fMorfy tmc9 the Ungth of ths ealyx^ and with a sort of palate t» 
me lower lip very denedy bearded^ The original specimen must be in 
poor condition if this beard was overlooked. Sierile JUament much 
emeMer and shorter than the others^ smooth. Stigma small, obtuse and 
entire. Radical leaves in the larger specimens 2 or 3 inches long, lance- 
olate-spatulate. Scape 2 to 4 inches high, puberulent. Flowers solitary 
in the axils of the small floral leavesy on Tciy short and ebnuteohi» 
pedicete. 

257. Vide after 261, 262. 

258. Pentstemon acuminatvs, Dongl. in Bot. Reg. t. 1285, var. jP. 
nitidus, Dougl., Benth. P. Fendleri, Gray in Pacif. R.R. Rep., 2, p. 168, 
t. 6. *' A wide-spread, variable species, with pale glaucous leaves and palish 
or bright bine flowers.'' Bentham describes P. acuminatus as with " fil- 
amento sterili filiformi glabro." But Lindley, in Bot Reg., where the 
apedes was pnblished, si^ apice leviter pilosnm, adoneum f and hia 
figare represents a larc^e state of what I must consider the polymorphous 
species one form of which I published as P, Fendleri, and which is cer- 
tainly P. nitidus. P. cyananthus, Hook. Bot Mag., which in the Botany 
of the Mexican Boundary I had referred here, is however figured as having 
hairy anthers, like those of P, glaher^ and with sudi a oorolbi as the Hitter 
has, but with narrow sepals. It may be a very well deyeloped form of 
P. glaber^ w. alpinus. 

264. A narrow-leaved variety of the foregoing, clearly of the same 
species; "from plains east of Denver, with numerous bright blue flowers 
and narrow linear leaves." Similar specimens from Eureka, Mr. How- 
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at^ Vut only a^span high, as mil as others before no, (among them 
Geyer's No. 164, and some of Hooker^s P, acuminatuSy var. minor^ frott 
Carlton House), manifestly cotmeet this species with P. cmrulmt, Nuttt 
the oldest of all these names. F, HeundiJlonUf Benth^ is another con- 
necting form. 

259. Fentstenwn glaber^ Pursb, var. alpinus, P, alpinutf Toir. in Ann. 
Lye, N. T. Oolj an alpiao form of the neiti with more altanoated se- 
ImUb, the particolar shape of which is inconstaot in the genns. Dr. Parrj 
temarks: *'no doabt a variety of P. ghher^ being almost exactly a 
dwarfed representative of that elegant species ; and its alpine situatioil 
would sufficiently account for its stunted size." 

260. P, glaber^ Pursh, (P. erianthera, Fraser, Nutt.^ "Common on 
dry hill-sides along the valley of Clear Creek ; a splendid species, its 
large, brilliant, inflated, bine corolla streaked with reddish-purple stains.** 
The name first published, with a character, ought to be restored for 
this species ; since the anthers are but slightly hairy, in comparison 
with those of the section Erianikera^ and are frequently glabrous, ex- 
cept a ciliation or mere denticulation at the margin of the valves. The 
beard at the top of the sterile filament is sometimes almost wanting, 
and sometimes ^fMunely extended dovmwarda. I cannot donbt that the 
figure of P, tptemu9 in Bot. Reg., 1. 1270, represents this species, and, 
letnming to an old opinion in this regard, should reduce that to the 
present species. 

261. 262. Pentstemon glaucus, Graham in Edinb. Phil. Jour. July, 
1829, p. 348 ; Lindl. Bot Reg. t. 1286. " Rather abundant at the foot 
of alpine ridges, above the limit of trees; the taller specimens from a 
lower elevation in the valley of Clear Creek. The more common form 
has pale cream-colored flowers with greenish stripes, and pale green 
leaves; there is a more rare, purplc-flowcrcd variety; both quite bila- 
biate." Small specimens of this are found in James's collection, mixed 
with P. Jamesii, Benth., and formerly confounded by Dr. Torrey with 
P. cUbiduSy — to both of which they have some resemblance. The spe- 
eies, however, is more allied to P. gradUt, Nntt. ; bat it has a more m- 
flated corolla even than P. pubeseens^ with which Bentham confounded 
it. The specific name is far from distinctive or good. 

257. Pentstemon kumilis^ Nutt. in Herb. Acad. Philad. ; apparently a 
reduced, alpine variety of P. glaucus^ with shorter and rather less ara- 
pliate corolla. Specimens collected at Eureka by Mr. Howard (in herb. 
Acad. Philad.) ally Br. Parry's plant with the A graalit^ as ^red in 
the BotanicM Msgaaine. According to Dr. Pany it is : *'the oommoii 
mountain species, growing in tufts on rocky places ; flowers bright deep, 
blue ; leaves glossy and raight green ; plant varying firom 3 inches to a 

foot in height." 

263. Pentstemon procerus, Dougl. About a span high, and it is sel- 
dom very much taller. There was doubtless some mistake in the im- 
position of this name ; but it is snrely only a variety of P. ctmgeitmtf 
with pmple-blne flowers. 

266. Pentstemon albidus^ Nntt. A common spedes of the plains. 
P. pumiluSj Nutt, is perhaps an alpine state of this. But Fremont's 
specimens, referred to P,pumUu$ by Bentham, appear to belong to a 
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lemarlcably dwarf and tofUd, iiii]Mblithed spedet, P» empUtmSt K«lli^ 

which Dr. Parry has detected the present season, and sent in a letter. 

260. Campanula LangsdorffiMna^ Fischer.; Trauttv. & Meyer, Fl. 
Ochot., p. 60. C. heterodoxa, Bong. Fl. Sitch., an Vest. ? Probably 
also C. adscendcns, Vest, as it seems to be more allied, except in the 
aize of the flowers, to C, tmijtora than to C. roiundifolia. The calyx- 
lobes aie UDear<«ttbalato from a broad base, nearly equalling Uie ooreilai 
and more or leee toothed. Additional specimena, noeded to clear up 
the species, it is hoj)eJ may be obtained this summer. It is said to b« 
"common in moist, grassy places on the borders of Upper Clear Creek. 
Flowers deeper blue than those of (7. rotundi/oUa^ far larger than thote 
of the next 

267. Campcmula wMftora, L. 

868. (kmpanula rotundifolioyla,'^ a]pme£Min, like ihat of tlio White 

Mountains of New Hamphire. 

209. Valeriana dioica, L. ( V. sj/Ivatka, Richards., AMi,) 

270. Galium boreale, L. ; a .small form. 

271. Gilia spicalaj Torr. & Gray, ined. Maphocera spicata and JB. 
ajfim^ Nutt in herb. Growing, with a deep tap-root, in ike deep sandy 
bottoms of Bijoa Creelr^ eaat of Denver. Flowers lisht ereanncolor or 
flesh-color ; the whole plant exhaling a foetid tmell, lixe bone-filings." 

272. Pkacelia (Eu toca) sericea^ Qiayt Man. ** A handsome sabalpine." 

273. Cuscuta cuspidata, Engelm. 

274. Polemonium pulcherrimum^ Hook.; with lobes of the corolla 
rounder. A form of P. pulchellum, A charming alpine plant, adorn- 
ing the high slopes with its deep bine, nodding Sowers; whole plftnl 
bMet with resinous glands, exhaling a strong odor of mnsk.** 

275. PoUimmuim eceruleum, L. At lower stations." 

276. Polemonium pulchellum, Bunp^e ; nearly P. Pichardsonii, Hook. 
Am. "Growing in shade at the fartlicst limit of bushy tree cjrowth. 

Flowers delicate faded blue." The limits of species (if such they be) in 
ibis genus are indeterminatOi 

877. Ipomeea lepUiphyUa, Torr. Sand hills of the Platte ; a chane- 
teristic plant of the plains. 

278. Eriirichium aretioides, DC. Myosotis nana, Torr. in Ann. Lyc. 
N. Y., vix V'ill. " Rooting in granitic sand at the highest elevations of 
the snowy range; tlowers of the richest caerulean blue." In flower, and 
with a little of last year s fruit, which, if normal, will distinguish this 
from the European E. noiHim. The corolla is a litde smaller. I sop- 
pose it to be E. aretioidea of Arctic Russian Amenea, Sie^ the froit of 
whieh is nndescribed. This Dr. Hooker regards as an arctic state of 
JE. villosum. But the mature nutlets of our plant are perfectly smooth^ 
and naked on the margins of the very obliquely truncate back. 

279. Primula angmti/olia^ Torr. in Ann. Lyc. N.Y. "Associated 
with the last Flowers doll red, changing to purple." An interesting 
tedisooTery of one of James's plants. 

280. Collomia linearis^ Nutt. 

281. Collomia gracilis, Do\x^\. 

282. Gilia pinnatijida, Nutt. ined. The same as No. 655, Fendler. 
288. GiUa (Ipomopnt) aggregala^ Spreng. G, joulchdiaf Dougl 
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184. Mtrtmtki alpiruit Don. ; a loofelv pmiienlate, braodifaMe, evohtte 
tirietj. *^€k>mmoii in the Talleyof Clear Oreck, on grayelfy baokii 

Sowing in irrc|[Tiilar dompc^ 18 to 18 inches hi|^ ; flowers doll bine, in 
sy and June."* 

285. Mertensia Stbirica^ Don. pro parte. Pulmonarta Sibtrica^ Linn, 
& Pnrsh, quoad syn. Gmel. Lithoitpermum, denticulaium, Lebm. Asperif. 
Z. Sihiritum, Lcdeb. FL Alt, & Ic PI. R Bobs, t 207. Pultnonaria 
duUkuiaia, Boen. ^ Schnlt, Cham,, isc Mertmnria dhUkulaiOf Bon., 
DC, Ledeb. FI. Ross. Pulmonarta eiliata, James, Torr. in Ann. Lye. 
If, Y. 2, p. 224. Mertensia ciliata, Don., &c. Besides the greater 
smoothness, which is variable, this is distinguished from M. paniculata 
by the much shorter and blunt segments of the calyx, and the leaves 
are glaucescent beneath. No doubt the Linna^an name must be re* 
atored to this (the Pu imm aria SAiriea of Pallas lesoming the name of 
M, PaUatii^ Von,) ; for it is dearly the plant of Linnaeus, and perhaps 
Pursh's from Canada (bnt more probably that is Jf. paniculata), and I 
suspect that Lehmann described his Litk. denticvlatum from Siberian 
specimens. Certainly it is not known from Elastern " Noith x\merica," 
unless from Labrador. H. Engelmann gathered it at Bridger's Pass in 
the Boekjr Ifoantains^ hot my specimens have M. paniaiilaia intermixed. 
Bedewdoan spedmens fnm Kamtsehatka, distributed by Chamisso, are 
of the present species. It is, writes Dr. Parry, ''the eommon brook* 
sifle Afertensia^ found everywhere along the margins of ice-cold, dashing 
streams, up to the snow-line, delighting in situations where its pale 
foliage and delicate blue flowers are bathed in the spray. It ^rows to 
the height of 1^ to 3 feet; the stems succulent, the lower radical leaves 
large and oordate.** 

286. Mertensia pankuiata, Don. A reduced and alpine, glabrate 
state, with much less acute leaves, of that form of M. paniculata which 
answers to Pultnonaria lanceolata^ Pursh, and P. marginata, Nutt. [M. 
marginata,, Don., and M. lanceolaia, DC.) " Moist., s^rassy places, on the 
slopes of alpine ridges; flowers bright alpine blue.'' M* paniculata 
images iWrni HndsoA Bay to Lake Superior, New Meiieo abore Santa 

(686, Fendler) and northwestward. The foliage, edyzes, Ae., Tary* 
•a in other spe<iie8, from smooth or glabrous to hirsute, bat the narrow 
and acute segments of the deeply 6-parted calyx are always hispid-ciliate. 
It obviously mcludes M. corymbosa and M, pilosa, Don., the LUhosper' 
mum corymbomm of Lehmann. Dr. Hooker has not seized the charac- 
lers which distinguish the species from the foregoing. 

287. Mnientia alpina, Don. Pulmonaria alpinOf Tonr. in Ann. Ljau 
N. Y. " The small-flowered alpine Mertensia ; flowers dull blue.** 

28S. Britrichium glomeratum^ DC. Very fine specimens. Common 
on orravolly hill-sides and rocky places from the loot of the monntaiat 
to the upper valleys." 

289. Phacelia drcinata^ Jaoq. 
,200. SchinMpmmun JU/ribtmdum^ Ltkm. In fruit 

291. JBriirichium mitu^um, Torr. ^ Gray, in Paei£ BJL JBxped. 
2, p. A young stated with broad leaves. 

* a reriaion of the spedes'of iftrteiMia, see Siipplem«it» IV. 
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e26 and Wright's 1662. 

296. Heliotropium {Euphca^ Kntt.) convolvulacenm, Gray. 

297. Paronychia, n. sp. apparently, " — a single patch only, found 
rooting in a sandbar on Upper Clear Creek," not in sufiOicient good con- 
dition for description. We look for better specimens this year. 

897. PMox Moodn^ Ricbarda^ Tar. folm rigidioribm viz iMMtiii P* 
rxgida^ Benth. ? P. brevifoUa^ Nutt in Herb. P. mnteoidm and P» 
hryoidea of Nuttall both belong to P. Hoodii, 

299. Gilia (Leptodactylon) pungmt^ Benth. 

300. Silcne acdulis, L, 

801. JJracoce^haium parvi^orum^ Nutt. "llie only representative of 
Labiate in the monntain region." 

802. 8aMa PUeheri, Torr. Prairiee in Eaaaaa. Ihk mnat be the 
8. ^ongaia of Dr. Torrey in James's collection. It is intermediate be- 
tween S, azurea and 8»fanmef(i^ — ^two Salvias which would seem to be 
distinct enough. 

803. Scutellaria resinosa, Torr. in Ann. Lyc. N. Y. Upper Platte. 

804. Gentiana Parryiy sp. nov., Engelm. in Trans. St. Louis Acad., 2, 
p. 1. 10. Near the foot of alpine slopes." This is, says Dr. Engelmaant 
'*a yery handsome species^ growing in tufts, each stem bearing several 
large, purplish-blue flowers with bifid folds, and enclosed by a pair of 
boat-shaped bracts. Leaves rounded, fleshy, glaucous. Nearly allied to 
G. calycosa and G. Memiesii^ which, however, have single flowers, with- 
out the calyculate bracts peculiar to our species, and to the Siberian G. 
mpkmfiday with long folds slit into numerous bristling lobes.** jBnffehn, 
The plant of Erensfeldt, in Gunnison's Expedition, referred to G, affinie 
in the second volnme of the Pacific Railroad Report, is of this species, 
but with narrower leaves, and Fremont's No. 360 (1845) is a small- 
leaved form of it, which also occui-s in Mr. Howard's collection (Herb. 
Acad. Philad.), in one instance with a six-iobed oxjrolla. 

805. Gentiana /rigida, Hsenke, var. alffida^ Griseb. " Abundant on 
high alpine slopes, in moist places, growing in small tnfts among Grasses 
and Carices." Apparently an intermediate form between the European 
G.frigida and the Siberian G. algida. Stems lower th^ in the latter, 
only 4 or 5 inches high ; the leaves narrower ; flowers fewer and closely 
sessile; calyx often partly slit; lobes of the corolla very acute, greenish 
blue, reddish-brown in the dried state, punctate, the folds truncate and 
erenate." £ngelm» This is also in Mr. Howard's ooUection. New to 
America, but found as near as Kamtscbatka. 

306. Gentiana prottratOf var. Amerieana, Engelm. 1. c. t. 9, fig. 1 0-15. 
*' A very small form, single or with few horizontal branches, inches 
high, found with No. 309. Distinguished from the European and Asiatic 
forms by the small, 4-parted deeply blue flowers, nearly entire folds, and 
oblong-linear capsule, attenuated at the haae into a short stipe. Cha- 
misso collected the same form in Bossian Arotio America.** Mffdm, 

185. Gentiana humilis, Stev., Engelm. L e. fig. 1-6. G. Fremontii^ 
Torr. in Frem. Rep. Along the moist grassy banks of Upper Clear 
Creek, with Polygonum viviparum, almost hidden among the grass. 
Whole plant succulent, fragile, of a pale sickly color ; flowers greenish 
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wWk wliito ibids.*'— ^Many Utfyj one^lowered, eraot or MoeiidnigVnnidieff 
9-^ inches high, from the bate. Distinguished from the allied speeiaiy 
and especially from G. prostratm, by its larger roeulate lower leaveii 
which, as well as the oblong-linear cauline leaves, are cuspidate and often 
mucronate. The capsules on the taller branches are more or les5» exsert, 
on the lower ones I find them often enclosed, or bursting sideways through 
the inteettineiiti* Siberian tpeohnem aie abeolotely identical with the 
Bodqr Moaotain plant** Sagdm, 

307. Gtntiana acuta^ yar. «frM>la, Griseb. Rather common in shady 
pine woods and moist places on Upper Clear Creek. In shaded places 
the leases are pale-green on both surfaces, broad and mostly obtuse ; the 
flowers very pale-blue ; in more open localities the leaves are dark-green 
above, pale below, narrower, the upper most acute, the flowers darker." 
« Stems a foot hi^h, leaves 1-lf inches long, 8-7 lines (the lower ones) 
wide. Flowers about \ inch long, always 6-f>arted ; lobes of calyx very 
unequal, the two longer and broader ones exceeding the tube of the co- 
rolla; lobes of the corolla acutish or almost obtuse, half as long as the 
tube. From Druramoud's northern specimens in Herb. A. Gny, our form 
is distinguished by the less acute leaves, and especially by the larger ca« 
lyz. A specimen from Lower Canada in Herb. A. Gray, probably repre- 
senting Miehaax*s plant, has very acute leases, smaller flowers, a more 
r^ular 4'parted calyx, and very acute lob^ of the corolla. The very 
nearly allied G. ^marella of northern Europe has the ooroUa much leia 
deeply divided, with quite obtuse lobes." Engebn. 

300. Gmiiana acuta^ var. nana, Engelm. in Transact. St. Louis Acad., 
2, t 9, fig. 6-9. In the higher alpine regions, together with G. proS' 
trala, in masses of Silent aeauUt,^ A diminutive form, 1^2 inches 
high ; flowers few, smaller ; lobes of 4-5-parted corolla obtuse ; beard 
consisting of few distinct fibres." Eagelm. This, from the obtuse lobes 
of the corolla, would appear to confirm Dr. Hooker*s view that G. acuta 
is a form of G. Amarella, represented in Lapland by G. lingulata^ Ag. 
Some specimens distributed with No. 309 are the ordinary G, acuta in a 
depauperate form, with acute lobes to the corolla. 

808. Sv>ertia psrmmt, L. 

310. Fratera ^pedosa^ Doug). " A very strict and small-flowered ibrmi 
with ternate, linear-lanceolate, 7-9-nerved cauline leaves, and linear elon- 
gated lobes of calyx rather exceeding the corolla. Fendler's New Mexi- 
can specimens (No. 686) have large and obtuse radical leaves (12-16 
inches long, 4-5 inches wide) ; even the cauline leaves are broadly oval, 
only the uppermost being ]ance>linear; the inflorescence is loose, and the 
flowers much larger. Dr. Parry^s plant resembles more the figure in 
Hooker^s flora. The cnp uniting the base of the stamens is ciliate on its 
edge in this species. Frasera Carolinenm has largCi obovate-spatulate^ 
feather-veined radical leaves. Engelm. 

311. Primula Parryi (sp. nov.) : P, nivalis formss eximiie similis, nisi 
li»liolis involoeri snbulatis sen linearibus quam pedicellt elong^i tripio 
iMrevioribus; calyce glandnloio flobis lato-lanceolatu aontis) tubum co- 
fdlUs rabns adsquante ; coroUse lobis rotnndatia obcordato bifidis. — Limh 
of the corolla an inch in diameter. Pedicels one to nearly two inches 
long. This magnificent Primrose needs to be compared with Ledebour'a 

▲m. Jooa. Soi.— SacoKD Sxaxis, You XXXIV, lOL— Sjift., 1862. 
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P, pjfourhiMa (a Twy rare mid litde known fnm die Ommam 

whici), however, seems too like P. tUpida), and it doubtless lies between 
that species and P. nivalis : but it ran hardly be referred to either, al- 
though possibly, all these species may be found to merge in one. Dr. 
Parry remarks that " This fine species is quite constantly met with on the 
borders of alpine streams near the snow line ; its knotted fibrous roota 
netted together, end ooottantly bathed in ke-cold water. Iti nraal height 
about 12 to 18 inches: flowers of a deep carmin$ red (fiiding to parple), 
with a slight primrose odor; leares glossy on the upper surface, pale 
green. It flowers in July. It must be quite extensively difi'used in its 
peculiar localities, and it is a wonder it has not been found before. In 
loy sketch map I have named one mountain stream Primrose Creek, on 
acoonnt of the abnndanee of this pUmt** 

81S. Dodeeaikeon MeadiOf h, A slender, few-flowered variety of this 
polymorphous species. 

did. Androsace septentrionalis, L. Both alpine and in the valleys. 

814. Pkacelia Popei, Torr, & Gray in Pacific R. R. Rep. 2, p. 172, t. 
10. Whole plant of a brownish-green color, often robust, 8 to 15 
inches high." 

915, EriogoMum nmfteUiolaiii, Torr. in Ann. Lye. N. T., 2, p. 241,. ^ 
TKk Sitgreaves, Rep. 1. 1 2. Flowering speeimens : flowers bright yelloWt 

as they are in flay den's and othor specimens. 

316. The same as 816 in fruit; the perianth changed to pale yellow 
turning brownish, 

318. The same species, apparently, as the two foregoing, but the 
flowers in the flne mid well ^reserrad s^eoimens are obviously white ot 
cream color. Which form is the origiaal of JTames's collection, I am 
nnaUe now to determine. Torrey*s ^ure, in Sitgreaves* Expedition ia 
a good one, but there is nothing answering to it in the letter press. 
The rays of the umbel are more numerous, slender, and simple in all 
these specimens than in Hooker's figure oi E. stellaium; but a Doug- 
lasian specimen appears to belong to this species. 

817. JSrioffOMum fiamrn, Nott 

819. Erioffonum idaiun^'£oTt, 

320. Eriogonum annuum^ Nutt. 

321. Eriogonum effasum^ Nntt flowers white: those ofi^. mtero- 
theccL, Nutt., are yellow. 

322. Polygonum tenue^ Michx. Hillsides, near Central City. 

823. Monidia iaimarimiuL, Gray! male pbmt 

824. Bvphorhki margUmttL, Paiah. 

820. Croton (Jlendecandra) murkahunf Nntt 

326. Froelichin Floridana^ Moq. 

327. Cycloloma platypkgllum, Moq. 

328. Eurotia lanaia^ Moq. JJiotis^ Porsh. 
829. Euphorbia hexagona, Nutt* 

880. JSktphorbia peUUoUhOt Bngelm. 

831. Solamtm roslratum^'Daxk, A Aefenrntftm^ Ponh. 

332. Polygonum viviparum^ L. 

833. Polygonum Bis tor ta, L., var. ohlongifolium, Meisn. 
334. Oxyria digyna^ R.Br. "Common in the alpine region; the 
specimens collected are from a lower elevation, and are laige." . 



tift. AteUpioM vertieillaicLj dwarf form. 

836. Abrtmia (Tripterocalyx) cycUtptera^ Gray. 

837. Abronia fraffrans^ Natt, figiued in the MOond TOillime of tht 
Pacific Rail Road Reports. 

888. Acer giahrum^ Ton*., var. A* tripariilumf Nutt. 

989. B^hUa alba, L, var., gluUnota, focniA UtUfoUa^ Hegel, or nearly, 

SiO. Alnu$ viridu, IKk 

841. Salix glaueay L. Maac 

842. Salix cordatcL, MuLl. ? 

343. Salix reticulata, L. {S, <mcca, Porah.) Alpine. 

844. Salix discolor, Willd. 

845w Populut iremuloiduj Michx. 

S46. Llo^ia Hntima, Reich. ulnlAtfrwiies L. 

847. CcdocJwrtus venMihUf Benth., ez Tonr. The qpeciee greetly need 
revision and diagnosis. 

848. Streptopus amplexi/oltus^ DC. 

349. Leucocrinum montanum, Nntt. in Gray, Melanth., p. 110. A rare 
plant, one of tiie many which go to demonstrate the futility of an ordi- 
nal separation of the MelauuliMm ftom the lAUactok Also eolleeted 
by Mr. Howard. The specimena io both caaea not in good atate for 

examination. , 

850. Allium cemuum, Roth. 

351. Zygadmus glaucus, Nutt. 

352. Corallorhiza innata, K. Br. 
868. JUtkra cordatOf B. Br. 

864. Calyp$o bortaliij Salisb. In aprace woods; not nnoommon. 

855. Platantkera obtusata, Lindl. 

366. Platantkera hyperborea^ Lindl. To this, as I suspected long ngo 
(in Ann. Lyc. N. Y., when endeavoring to distinguish this species from 
the next), belongs the Mabenaria dilataia of Hooker's Exot. Fl., t. 96. 
"Flowers greenish." 

867. FfaUmlkara dmatata^ Lindl. Orckk dUakUa, Parsh. HaJbenarU 
dUataia, Gray, in Ann. Lyc N. Y. ** In aubalpine awamps." Flowera 
white. Sinee my obaervations upon these two speoica, made almost thirty 
years ago, T have often, like other botanists, when superficially examining 
dried specimens, been tempted to re-uiiite them. This Dr. Hooker has re- 
cently done, in his memoir of Arctic Plants. It is quite as easy to err in 
eomwninff as in unduly separating species. Having recently examined 
the two alive, in view of their arrangements for fortilisation, (which I may 
elsewhere describe), I would now state that the atructure ana disposition 
of their genitalia and the shape of the gorge of the flower is so different, 
that, while P. dilatata (like its congeners in general) can rarely if ever 
self-fertilize, P. hyperborea readily does so, much in the mannar of Ophrys 
apifera as recently illustrated by Darwin ; the former has almost parallel 
antber^ils, with a narrow stigmatie surface and a sort of trowel-shaped 
beak between their bases and below, within the narrow goi*ge^ made by 
the erect position and connivence of the base of the labellum and other 
petals, are the large and elongated, linear-oblong, viscid discs or glands. 
In P. hyperborea the labellum, spreading from the base, leaves an open 
gorge, the more exposed stigma is broad and transverse (as figured by 
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Sir Wm. Hooker in Eiot Fl^ t 96, under the name of ffobeitaria iSo' 
to/a), the glands we smaller and orbicular, the beak wanting, the aother- 

cells more divergent, and, from the curvature of the flower, more over- 
hanging, and the sUlks of the poHinia very attenuated and weak. Thu* 
disposed, the poliinia very commonly fall out of the anther-cells while the 
tip of the labellnm is etill engaged under the point of the upper sepHi 
and petals or even in the SoMd bude; and when the labellum is oia- 
engaged and becomes recurved, or even before, the poliinia are apt to 
topple over and fall upon the broad stigma beneath,* That our P. dila- 
taia is the Orchis dilatafa of Pursh I am assured. Our green flowered 
species should be re-compared with the Iceland P. kyperborea^ and with 
this the Iceland Orchis Kaenigii (described originally by lietz as with 
**2a6to tripartUoH* but referred by Linnssus to O. hy^rbona^ and annexed 
by Lindley to a probably quite different speeiea from Unalasehka) should 
be collated. 

858. Juncus castaneuSj Sm. ; an alp:ne form. 

859. Juncus iriglumis^ L. With the last, 

860. Juncus arciicus^ var. graeiliSf Hook. 1 Alpine ; too young. 

861. Juneut Mnufinii, R. Br. «x Hook. 
362. JAiwuiapmrviJlora, DC 

692. Luzula spicata, DC, var., approaching Z. Peruviana. Alpine. 
863. Poa alpina, L. ? "At the foot of the snow banks; July." 
364. Munroa squarrosa, Ton, Crypais, Nutt. Deep sand beds, east 

of Denver. 

865. Calamagrostia tylvatiea, Trin. *'Dry bottoms of Clear Creek]; 
July. 

666. A purple variety of the above (nearly C jMN^ncreueMiff, B. Br.), 

in an older state. " Alpine ; August** 

866. Muhlenhergia ffraeUUf Trin. Calyeodon montanum, Nutt. PL 

Gamb,, ex Thurber. 

867. Aira caspitosaj var. arctica, Trin. Duchampsia brevifolia, R. Br. 
Alpine. 

666. BvMSe daelfloidat Engelm.; bofb sexes of the Buffido-Grass. 

« Plains of the Platte." 

870. Boutelona oligostachya, Ton. 

871. Eriocoma cuspidalUy Nutt. Stipa membranacea^ Pursh. 

872. Aira ccespitosUf L. " Alpine ridges," 

873. Festuea rubrcL^ L. Too young ; " alpine ridges." 
674. Poa lam, Hienke. 

876. Poa nrnnonUis, L, or (me of the qiedes referaUe to Hbh, ** Al- 
pfoe ridges." 

* Anodier Hortii American Ordiid, wMch self fertiKies* snd that irKhoiiit the aid 

of insects, is Gymnadenia tridentata. In this the anther-cells dehisce whiltt the 
fluwer-bud is still unopened, and some of the packets of pollen (in this species easily 
sepnrahle from their connections) will be found to have reached stigmatic curfaces, 
hfre unusually situated; and I have found an abandsnosof pollen-tube* to be pro- 
duced, before the flower had opened. Yet the arrangements for the removal of the 
poliinia by insects are as perfect as in the species which depend upon insect aid, 
and whQe a portion of the pollen-packets fall away at an early period, the rest re> 
znuin attached in the uaaal msBosr, The plsut leqnirei^ sod irill veil levsid, a 
aiiical atody. 
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Pm tmdma, Nott in hwK Acad. PhSlad. Upper Okiir Cre^** 
376. Poa arcticot Br. f (P, JImmoM, WahL) ; a form of P. Uumf 

"Alpine ridges." 

877. Trisetum subspicatum, Besiuv, " Alpine ndges." 
378. Bromus Kalmii, Gray, Man. "S. Clear Creek; July." 
380. Fentuca ovina, L. "Alpine.** 

881. TriUevm cBgilopoides^ Tares. Perhaps a vaiiety of T, eanimm^ 
as Ledebour has it " Alpine." 
#382. Pkleum afpinvm, L. Sabftlpilie.*' 

383, 387, 389. Carex atrata, L., var. nigra, Boott. (C. nigra, All.), ex- 
cept that the perigynia are light-colored. From the var. ovata^ Boott 
(C. ovato, Rudge), they differ in the sessile and crowded spikes. 

884. Catex rigida^ L, 

886. Carex tuciffiw, LiehtC, mlStk a dense, globular head. 

386. Carex eofiUatie^ C. 

888. Carex aurea, Nutt. 

390. Carex Lanuginom, Michx. S. Clear Creek. 

391. Carex festiva^DQ^my. S. Clear Creek. 

893. Carex bromoidei^ ^\ikA Too young. 

894. TToodno o6<i(M, Torr. **Sabalpme.^ 

895. CyHopteris fragiUt, Bernh, 

396. AUosorus (Gymnogramm^ aerottiehoidee ; referred by Sir Wm. 

Hooker to A. crispus. " Alpine." 

397. NotochloEfia dealbata, Kunze. Near Idaho. 

. [CoDclodiDg observations in next number.J 



Art. XXIV. — Abstract of a discussion of Oie Horizontal Compo- 
nent of the Magnetic Force, from observations made at the Girard 
College Observatory, Philadelphia, in tfie years 1840-'41-'42- 
'43-'44-'45; by A. D. Bache, LL.D., E.aS., Mem. Corr. 
Aoad. So. Paris, Sup't, U. S. Coast Sanrey. 

Part IV. — Investigation of the eleven {or ten) years period and <jf tki 
disturbancea of the horizontal magnetic force, 

Tjs the full paper, notes of all the changes in the instruments 
from accidental aerangement or otherwise, and of the corrections 
applied, follow this statement, as an introduction to Table No. I, 
which contains the recapitulation of the monthly mean readings 
of the bifilar magnetometer, corrected so as to present a continu- 
ous series and with the observed temperatures. 

In applying the results, by equations of the form involving 
tiie change of temperature and of epoch, the latter changes in* 
eluding the loss of magnetism in the bar and the change of the 
horizontal force of magnetism, it was fi>nnd expedient to omit 
the results of the first year of the series. The remaining four 
years results gave 16*5 scale divisions for the monthly effect of 
the change ofmagnetio horizontal intensity, and of the magnet- 
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itm of the bar and 1*8 diTinont for ihe effect of one degree of 
temperature of Fahrenbeit^s scale. 

A new term involving the difference between the square of 
mean epoch and any single epoch with a coefficient, was found 
to improve this result giving for the monthly change 17'6 scale 
divisions, for the effect of one degree of Fahrenheit, 1*62 divi- 
sions, and for the coefficient of the term involving the square 
0'31. This ffives for the annual progressive change 2112 scale 
divisions, and for the effect of one degree of the thermometer, 2= 
1*02 X 0*0000866 « 0*0000501 in terms of the magnetic moment 
of the bar. This agrees with the best direct determinations! be- 
ing those in which the Observatory was alternately heated and 
cooled. 

To test these results a combination of the six warmest months 
with the six coldest by alternate means was made, beginning 
with May, 1841, and ending with April, 1845. The result for 
correction for temperature was 1*3 scale divisions for 1° Fahren- 
heit, confirming the foregoing. In reducing the observations 1*5 
scale divisions has been used as the correction for each degree 
of Fahrenheit's scale, q = 0 0000548 in terms of the horizontal 
force and the observations are reduced to 63^*0 Fahrenheit 

This discrepancy between the results of the direct experiments 
for the correction of temperature, and those derived from the 
general discussion of all the observations occurred also in the 
Toronto observations, in those at Makerstoun, and in those at St. 
Helena, and has been the subject of comment by General SabinCi 
Mr. Broun, and Dr. Lamont. 

Table No. 11, of the full memoir, contains the results in scale 
divisions after correcting each value of the former table for tem- 
perature. 

Table No. Ill gives the resulting monthly means for each year 
of the whole series from 1840~*41 to 1844-'45 both inclusive. 
The corrections for regular progressive changes of readings 

in the horizontal force, and for certain irregular changes are next 
carefully studied and appended in Table No. IV which shows 
the monthly means of the bi-hourly and hourly readings of the 
bifilar magnetometer referred to 63° 0 Fahrenheit, and corrected 
for irregularities in the progressive change. The monthly means 
for each year and for the £ ve years are given in abstract in Table 
No.V. 

The differences in the successive annual means indicate that 
the progressive change may be assumed to have been uniform 
fix>m year to year, and, applying the usual method, an annual 
pr^ressive change of 220 scale divisions is the result 

From a study chiefly of other independent observations, the 
total annual change 01 horizontal magnetic force is determined 
to be 16*5 scale divisions, hence of the 220 scale divisions of 
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change shown hj the obiervatorj bifilar, 208-5 is doe to the kw 
of magnetism of the bar. 

SBparation of the larger dieiwrbaineee^ — ^The obeenrations haying 
been referred to a uniform temperature and corrected for pro* 

gressive change, Peirce^s criterion was applied separately to each 
month. For this purpose a systematic application was made 
extending over the whole series of observations commencing 
with the nour 0 and the month of Julv, next with hour 2 and 
August followed by hour 4 and September, and so on in regular 
progression. This prooees eliminates from the result the dlnrnal 
Tsnation and the annual variation of the distorbanoes them* 
•elves. The value for 0^ in July, 1840, was omitted as afieoted 
by two very large disturbances. The following table shows the 
limiting value of difference from the mean (the monthlj mean 
for the respective hour), also the number of observatbns in each 
year subjected to the process. 



nivta. No. 

1840- 41 excludes 68 241 

1841- 42 44 312 

1842- 43 87 809 
1848-44 28 818 
1844-45 88 818 



Mean value 39 Sura. 1488 



The limiting value derived from nearly 1600 observations is 39 
scale divisions and the separate annual values show plainly the 
effect of the eleven (ten ?) year period, the year 1843-44 being a 
minimum year. Certain limits in the adoption of a separating 
valae are allowable and upon trial as to the actual number <^ 
disturbances separated, the value 88 scale divisions was finally 
adopted. Any observation differing 88 divisions or more from 
its respective monthly mean was therefore marked and excluded 
from the mean. 33 divisions equals 0*0012 parts of the horizon- 
tal force and in the value of the absolute scale *it amounts to 
0*005. At Toronto the limiting value was 14 divisions =0*0012 
parts of the horizontal force equal to 0*004 in the absolute scale 
(vol. Ill of the Toronto Observations). 

Table No. VI, of the full memoir, shows the number of obser- 
vatioDS and the number of the larg^ disturbances, separated bv 
tiie value 88, as the limits fat each month, year, andf the whole 
period. 

The total number of observations is 24,281, and of disturb- 
•aoes, 1,698. The limiting value therefore separates one in 
every 14*3 observations. At Toronto^ one in every 12*5 was 

marked as a disturbance. 

The larger disturbances having been excluded, new monthly 
means were taken, and the process was repeated several times, 
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wlien required, until all readings differing 88 scale divisiomi or 
more had been excluded. Table No. VII, of the full memoir, 
contains the normals thus found, ahowing the monthly normals 

of the bi-hourly and hourly readings of the bifilar magnetometer, 
reduced to a normal temperaturei and corrected for irregularity, 
in the progressive change. 

InveiUffatUm <^tht II year (ten period^ a$ tJbtm m the ekangea of the 
amplitude of the eolor dwmal variaiUin the hontontal fome. 

The variation in the amplitude of the diurnal motion of the 
horizontal foroe is subject to the same inequality of about eleven 
years as the declination, and the means or investigation will be 
analogous to those used in part I. of this discussion. For greater 
convenience, the preceding monthly normals were united into 
annual means, and the results put into an analytical form, using 
Bessel's function applicable to periodical phenomena, and deter- 
mining the numerical quantities by the application of the method 
of least squares. 

Table No. YIII, of the full memoir, shows the regular solar 
diurnal variation of the horizontal magnetic force for each year 
of observation, expressed in scale divisions of the instrument 

These numbers oeing used in the analytical fi>rm, a very close 
coincidence between the computed and observed results is ob- 
tained, the differences, using three terms in the equations, being 
within the uncertainty of the observed values. The probable 
error of a single representation for a given hour is db0*6 scale 
divisions, or d=0"00009 of the absolute force. 

The curves in the accompanying diagram, fig. A, sliow the 
results of the corrected means and of the equations. The cor- 
rected means are given by dots. 

The curves show a double proo^ressiou in the daily motion, 
with a principal maximum of norizontal foroe in the morning, a 
principal minimum before noon, and a secondary maximum in 
the afternoon; the precise epochs (to the nearest 5 minutes) and 
extreme values were computed by means of the preceding 
formula: 



Tmi. 


Principal A.M. 
max. of horiMo. 

fcfOO. 


Principal a.m. 

1 nia of beriioo. 


Diuml ruf* io 


Secondary p ». 
BUS. of boriion 
fofxo. 


L«n 
than 


July to 




AmC 


Epoch. 


AmU 

IHTt 




Part* of 


Valno in 
absolute 


Epoch. 


AmL 
Dir: 


A. M. 

nax. 


1840- 4i 

1 84 1 - 4a 
i84a-43 

1843- 44 

1 844- 45 


H. M. 

5-45 
5-5o 
5-3o 
5-4o 
5-4o 


207-3 

541-7 
779*8 
looi '7 

1183-4 




! B. M. 

1 1 0 

II 5 
10 55 
10 5o 
10 5o 


346- 1 
565-5 
8o3-9 
1016 9 
iao6-6 


38-8 

23- 8 

24- 1 

l5-2 
24*3 


o*ooi4a 

0 00087 
0-00088 
o-ooo55 
0-00088 


o-ooSo 
o-oo36 
o-oo37 

0-0023 

0'Oo37 


H. If. 

4 o5 
3 5o 

3 5o 

4 0 
4 0 


2i3-5 
545 - 1 
784*0 

t002-0 

ri84-8 


6-2 

3-4 
42 
0-3 
a-4 


Mean, 


5-4i 


i 10-56 






|ooo38j 


3 57 
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The secondary minimum is reached about 8^ 30™ P. M., with a 
comparatively small range* 

lb6 ni6ftii Yalae of the foroe is attained about 7^ 60*< ajl, and 
again aboat 1^ dS" r. v., with oonsiderable regularity ; it is a§^ 
leached at 6}^, and at 11^ p. h., though with less rl^larity. 

At Toronto (see vol. II. of the Toronto Obewvations) th^ 
dinirnal variation of the horizontal foroe has a principal maxi<« 
mum at a little after 4 p. m., and a priticipal minimum at 10 or 
11a.m.; the secondary maximum occurs about 6 a.m. There is, 
therefore, this specific difference in the diurnal motion at these 
two stations: in that at Philadelphia the morning maximum is 
the higher of the two, while at Toronto it is the afternoon max* 
imunL The difference between the two maxima^ as shown above^ 
is almost nothingr in the mazimom year 1849~4k4| but inereasei 
beforejand afte^ this epoch in proportion to the interval 

At Toronto the daily range seems to be slightly greater TMi 
secondary minimum at Toronto occurs about i or 3 A. M., or 
about tf hours later than at Philadelphia) this is aaecond though 
less significant point of difference. 

The minimum daily range occurs in 1843-^ and is then less 
than one half of what it was in 1840-41. 

The equation for the diurnal range in scale divisions gives the 
following results : 

K=+19-68-3-78 (^-1843)+ 2 77 ((-1843)» 

it lepresenfcs the observed values as follows : 





CftumdS. 


Oooipatcd S. 


Jaouaiy, 1841. 

« 1842. 


38-8 


383 


23'8 


26-2 


•* 1843. 


241 


19-7 


« 1844. 


16-2 


18-7 


« 1846. 


24-2 


28-2 



The minimum range, as given by the formula, is in SepteihlMi'i 
1843. In part I of the discussion we found the minimnm range 
of the declination in May, 1843, and the minimnm foffn the dia- 
turbanoes of the declination in August^ 1843. 

InvuHffaiun of Ukt thm (Unf) year inegtiatity m Ifti dii im km m ^ 

In table YI the number of disturbances in each month has 
been given as fonnd from the observations ; these nombers are 
however not directly comparable with one another^ first on ac- 
count of some omtBsions in the record, and secondly on account 
of the change from a bi-hoorly to an hourly series. For any 
incomplete month the number of disturbances for the whoto 
month is obtained by simple proportion from the number daring 
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the pftrt of tlie ittonUi Moorded ; kit January, 1811, the total 
namber becomes 86» for JaDe» 1841, the total namber is 18. For 
1843, Janoaiy, Febraary and Maioh, the mean total namber of 
disturbanoas as fbnnd in the same months in the preceding and 
following year was substituted, this mean gave 8, 20, and 20 res- 
pectively ; the number of disturbances after October, 1843 were 
halved to make them comparable with the bi-hourly series. 
There were two anomalous months, July and December, 1840, in 
which the disturbances amount to 165 and 120 with an annual 
mean of &4, whereas in the same months in the following year 
they amoant to only 26, and 26 respectively, with an annnal 
mean of 27. The mean annual dif&renoe 87 was applied to the 
nnmbers fonnd in 1841, which gives 63, and 68 as a snbstitute 
for the anomalous values in July and December, 1840. The 
anomaly does not exist in the phenomenon itself, but is unqnes* 
tionably due to the irregularity in the progressive change. 

Table No. IX, contains the number of disturbances as distrib- 
uted over the several years and months; all referred to a uni- 
form series of bi-hourly observations. To this table the monthly 
means and their ratio, when compared with the annual mean, 
have been added ; also, for comparison, the corresponding ratios 
found in part L of the disenssion of the disturoancea of the 
declination. 



MONTH. 




1841 
1842 


1842 
1843 


1848 
1844 


1844 
1846 




July. 


(63) 


26*"" 


24 


i5 


o 


26 


Auguft. 


73 


J? 


3 


II 


a 


at 


Septembv; * 


54 


4r 


44 


i6 


i3 


34 


; October, 


68 


38 


53 


a 


i6 


33 


N<»vember. 




32 


i5 


0 


ai 


24 


Dvember. 


(6?) 


36 


5 


o 


a3 


a3 


JantiHry. 


35 


i4 


8 


I 


i3 


i4 


February. 


5o 


3? 


ao 


3 


9 


24 




6( 


25 


ao 


i4 


3 


25 


- A \ iv\\. ••■ • 


48 


38 


i4 


8 


i6 


25 


May. ; 
June. 


46 


3o 


a5 




lO 




i8 


i6 


4 






is 


--flttiW - 


6ie 




335 




1 53 


a85 


Mean. 


5a 


28 


20 




i3 


24 



Horiorce 
ratio. 


DccI, 

rutin. 


109 
080 

I 4^* 
I 39 

l-CfO 


1^86 
1-59 
1-36 

2I2» 

I 08 


0*97 
of»9 
100 
106 
106 
007 
o-55# 


1 .00 


0 77 

0-52 

068 
091 
o58 
0-53 




la'oo 


1 





In the columns of ratios the principal maxima and minima are 
indicated by an asterisk. 

The annual means exhibit plainly the elereu year inequality^ 
ihey iiaTe been repreeented by the formula: 





1848) +4-8 (^-1848)* 


January, 1841 






62 


54 


" 1842 


28 


29 


" 1843 


20 


14 


« 1844 


6 


9 


1846 


18 


13 
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Aooording to the fi^rmula, the minimum occurs ia Januarj, 

We baye next to conadw the eleyen year ineqxialitj in Out 
magnitude of the dtsturbanoes of the horiiontal force. Tabl« 
X contains the aggregate amount of the disturbances, ex- 
pressed in scale divisions, and also their mean amount obtained 
by application of the number of dinturbanoes idieady given in 
table VI. 

For reasons already explained, the amount of disturbances in 
July, 1840, equal to 10761 scale divisions, has been diminished 
in the ratio of 165 : 63. The ratio of each monthly mean to the 
mean amount of the year is also given, together with a column 
of corresponding ratios, derived from the disturbaooos of the d^- 
dination as made out in part L of the discussion. 



amcu^^ the dUturbaneei of the horitontol 



August, 
SepUitnW, 

October, 

November, 

DMember, 

February, 
March, 

Miiy, 

Juive, 



(4585) 

4o84 
3o9i 
3720 
a3ao 
65i5 
1186 

3664 
3iis 
>i38 

a.<56 
^6o_ 

53-9 



1841-42 



ii57 

3o75 
1384 
1991 

1935 

601 
1822 
I 176 
3075 
1211 



53»0 



IS42-43 



i3i 
2099 
3390 

9i5 
239 
o 

44 
39 

676 
1 187 

i64 



I 



1343-14 



48-6 



669 

471 
660 
169 

34 
o 
1 1 1 

200 

i4ia 
861 
i3i 
o 



46*3 



1S4445 



O 

i4a 
1338 

l4l3 

2178 
2283 

l4<J2 

806 
197 

1604 

789 

3390 



Mean 
amount. 



56 
5a 
56 
49 
54 

53 

49 

5o 

49 
49 
47 
44 



Hor. 
force 
riitio. 

I • 10 

i*o3 
I'll* 

0-97 
i'o6 
i*o3 

o 97 

0-99 
0-97 
0-97 

0-93 
0-87* 

1. 00 



Dec I ' ll. 

I at o. 



0- 87 
I '61 

1- 56 

2*o6# 
I '06 
i-oo 

0'72 

o 54 
0-66 
094 
0-56 



^Maxima and minima in the columns of ratios are markei. .with 
an asterisk. 

The inequality in the mean amount of the horizontal force 
disturbances in each year, indicates the year 1843-44 as the 
minimum year. 

From the preceding results, we ma^ assume the month of No- 
vember, 1848, as the epoch for the minimum of the eleven (ten 
year 7) ineauality, as far as indicated by the differential obser- 
vations of the horizontal force. 

Further Analysis of tlie Disturbancei of the Horizontal Force. 

The distribution of the disturbances in number and mean 
amount over the several months of the year has been given in 
tables IX and X. 

From table IX we learn that the disturbances are greatest in 
number in September and March, or April, or about the time 6f 
the equinoxes, and least in numbei^ about January and June, or 
about the time of the solstices. At the autumnal equinox tho 
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ptunbem ezooed tlion of the venMil et}!iiiunc The flane hnr 
was found at Toronto. Also, the numbers are smaller at the 
fiunmer sdstice than at the winter solstice, in perfect aooordance 
with the result found at Toronto. These mults are shown 

graphically on the accompanying diagram (fig. B), which con* 
tains also the ratio of the disturbanoes for the declination, ia 
which the same law is apparent. 

Table No, X shows that, in reference to the average magni- 
tude of the disturbances, the same law holds good, viz : the 
greatest relative magnitude occurring about the time of the 
cqninoxeSi the greater amount corre8j>ondin^ to the autumnal 
equinox, and the least to about the time of the solstices, the 
smaller amount occurring near the summer solstice. The ayer^ 
age magnitude of the disturbances of the declination waa found 
subject to the same law. 

If we separate the disturbances which increase the force from 
those which decrease it, we may form the two following tables 
of the distribution of the disturbances in number and average 
amount over the several months of the years. 



Tabu No. Xl-^ Annual iMqutdity in the number tff dUtwrhoMet imarmtim§ awl 

decrea»ing the horizontal force. 





1840-41 








iy44-45 
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Dec 


Inc. 


Dec 
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Dec 
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~T 
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5 
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l4 


0 


0 


50" 


"78" 
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10 
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i8 


55 
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I f 


3 


3 
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0 


a 


37 


79 


0-7 


10 


dept. 


a5 
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36 


38 
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1 I 






4 


88 


80 


3 I« 


ri 


Oct. 


18 


50' 


II 


17 


37 


16 


I 


I 


I 


8 


75 


9a 


1 8 


1-3 


Nov. 


i3 


36 


I 


3i 


4 


1 1 


0 


0 


0 


31 


18 


0-4 


1 3» 


Dec. 


(a5) 


(38) 


8 


18 


0 


5 


0 


0 


i5 


8 


48 




II 


09 


Jan- 


16 


6 


8 


3 


5 


0 


I 


3 


10 


3i 


40 


08 


0-6 


Feb. 


;? 


35 


A 


33 


a 


18 




3 


0 


9 


ai 


98 


o5 


1*3 


Mar. 


17 


4i 


10 


16 


3 


17 


0 


i4 


I 


I 


3i 


92 


08 


1-2 


April 


18 


3o 


14 


24 


I 


i3 


I 


7 


0 


16 


34 


08 


i*a 


May. 




aa 


16 


i3 


10 


j5 


I 


1 


5 


5 


56 




1-3 




Jane. 


9 


9 


6 


10 


I 


3 


0 


0 


7 


21 


23 


43 


o-5« 


o-6» 


Sum, 


a39 


389 


93" 


a37l 


•oS 


i3o 


17 


55 148 


io5 l5oa 


916 1 


12*0 


la-o 



In each year the number of distarbaneee iDOfeasing the force 
is leas than the number which decrease it; the numbers of increase 
are to the numbers of decrease as 1 : 1*8. The numbers of thq 
monthly ratio for the increasing disturbances exhibit the same 
law as found in table No. IX. With respect to the numbers for 
the decreasing force, the law is apparently less distinctly marked. 
The maximum seems to occur about two months later (before 
the winter solstice) at a time when the number for increasing force 
is apparently at its minimum. This indistinctness in the law may 
pcssibly be due to an irregular distribution in reference to the 
nours of the day, and would probably disappear in a longer series 
of observations. 
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TiBLB No. XIT.-- ^mihmI intftrnlU^ f n the mean amount of the ditdarhanete of ikf 
horizontal force. Aggregate ammmt far inerunt^ and deenaring diiOurbaiteeB 

expressed in Scale diviaiona. 
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1956 1 85' 73o o 34 
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57 4? 
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461 47 



lMO-1845. 
Inc. I Dee. 
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If 75 440b 
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5333 

6763 
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2044 
4747 

477' 
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2663 

25,167 56,267 
56o! io36 
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1095 
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2 58(^ 

1 24D 



45 54 



Av'ge Aint.1 Batioa. 
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44 


54 


10 


1*0 


45 


I 56 


10 


l-I 


44 


53 


f 0 
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4t 


56 


09 


11 


47 


56 


10 


1-1 


48 


5o 


II 


0-8 


42 


52 


10 


10 


39 


52 


09 


10 


4o 


5a 


10 


i-o 


4a 


5a 


10 


10 


44 


44 


10 


08 






120 


la-o 



The average amount of a disturbance increasing the liorizon- 
tal force is 45 scale divisions or 0*0069 in absolute measure; the 
average amount of a disturbance decreasing the same is 54 scale 
di visions or 0 0082 in the value <^ X The ratio of these num- 
bers is as 1 : 1*2, whereas at Toronto the ratio is 1 : 6*4. 

The lan^ of the monthly inequality for amount of increasiag 
or decreasing disturbances is, as in the precedinff case, very in- 
distinct and further obscured by the small absolute amount of 
variation. 

In the following table, No. XIII, the larger disturbances have 
been distributed over the different hours of their occurrence; in 
this combination the bi-hourly series (of the even hours) of ob- 
seryatioQ has been used throughout. 





AanfUe 
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Average 


Ratio of 




occuirencei. 


arouuiit 


numbera. 


0 midslgfat, 
a 


8116 


142 


57 


I-I2 


5967 


100 
9^ 


55 


0-86 


4 


4961 


53 


073* 


6 


475i# 


94 


5i 


074 


8 


556a 


io4 


53 


0-83 


to 


779 !• 


i46 


53 


i*i5 


la nooOf 


6835 


161 


4a 


I 27# 


14 


6636 


137 

i3S 


52 


i-oo 


16 


6634 


it 


I 07 


18 


6894 


l32 




1 o5 


ao 


7574 


139 


55 


109 


91 


7358 


139 


53 


1-09 



Directing our attention to the oolumns of aggre^te amount 

and of ratios of number of occurrence, we find a principal maxir 

mum about 11 a. m., which seems to correspond to the secondary 
maximum of corresponding ratios at Toronto, occurring about 
three hours earUer i the priucipal minimum occurs about 5 A. M., 
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whwk oorrespondfl to the secondary minimum at Toronto, oo* 
earring between 5 and 6 A. h. ; again at Philadelpbia the seo- 
ondarjr mazimam at midnight is about two hours earlier than 
the principal mazimum at Toronto, and the secondary minimum, 
about 4 p. IL oorresponds in time to the principal minimum at 
Toronto, occurring between 2 and 6 p. m. Thus the curves at 
the two stations representing the diurnal variation of the dis- 
turbances (irrespective of increase or decrease) of the horizontal 
force is double crested with an exchange of the principal and 
secondary maximam and also of the principal and secondary 
minimum. 

In the next table, Ko. XIY, the diurnal variation of the dis- 
turbances is exhibited separately, for disturbances increasiDg, and 
disturbances decreasing the horizontal force. 



Hoor. 


D'mtu 

Number 

of 
occur. 


rb. iner«uin( 


'b. f. 


Di(t 

Number 

of 
occur. 
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»( k f. 


onr ■fgraftU 
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o midnight, 
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4 
6 
8 

lO 

12 DOOD, 
14 

i6 
i8 

90 
9* 

SoiMt 


57 
44 

42 
28 

48 
6i 

74 
48 

it 


2878 
2173 
1998 

12l3« 

2345 

2732 

3i34« 

aa39 

2200 

aoo5 

1758 

2296 


I 28 

097 

089 

0- 54 

1- o4 

I 32 
1 39 
I-OO 

o-o8 
0-89 
078 
I'oa 


85 
65 

5r 
66 
56 
85 
87 

87 
100 

89 


5238 

3794 
2963* 
3533 
3217 

4989 
3691 

4397 
4434 
4889 
58i6* 

5063 


1*21 
087 

0-68 
081 
0-74 
ii5 

0- 85 

I'OI 

1- o3 
ii3 
1-34 
ri8 


236o 
162 1 

fl 

a325 
87a 
2257 
• 557 
ai58 

2234 

a884 
4o58 

2766 


585 


36971 


la-oo 


936 


Saoad 


ia*oo 


a5o57 



The disturbances increasing and those decreasing the horizon* 
tal force evidently follow different laws; at Toronto they were 
found completely opposed; they are less so at Philadelphia. 
The principal maximum of increasing disturbances (at noon) 
seems to be cotemporaneous with a secondary minimum of the 
decreasing disturbances ; again the principal maximum of the 
decreasing disturbances (at 8 P. M.) corresponds to a secondary 
minimum of the increasing disturbances. In reference to the 
main feature, the maximum disturbance of those increasing the 
force and of those decreasing the force, the Philadelphia ratios 
show even a greater resemblance to the results at St. Helena 
and the Gape of Good Hope than to those at Toronto. At the 
two southern stations, the maximum in the disturbances which 
increase occurs at 11 A. ic., and the maximum in the disturb- 
ances which decrease occurs about 6 or 7 P. U. (See vol. II, of 
the St. Helena Observations. J 

Table XIV contains also tne hourly excess of the aggregate 
amount of the disturbances which decrease the horizontal force 
over those which increase the same. If we divide the numbers 
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by the whole number of days of observation, (nearly 1,600), 
we obtain the diomal diaturbanoe raiiatioix expreased in nale 
divinona. 

Tabu XV^Dhmmt dbhtrianot ftariation. 
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ooooa4 
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0*00006 
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i4 


1-4 
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1-6 
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43 


lO 
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22 


1-9 


29 



The average amoaot by which the disturbances tend to de- 
crease the diurnal variation of the horizontal force is 1'4 scale 
divisions or 0'00021 in the absolute scale. The maximum ef- 
fect takes place at 8 P. M., at exactly the same hour wken the 
declination disturbances reach their greatest effect. 

In the preceding tables, Nos. XIII, XIV and XV, to the 
hours indicated, 21^ minutes should be added, the ubeeryations 
being made so much later than the even hours. The preceding 
discuiision shows that for two stations^ eyen at a comparatiTely 
short distance, as for Philadelphia and Toronto, there are gener- 
ally speaking some dose coincidences in the laws derived from 
independent observations; but there are also'certain differences 
in other results; yet it must not be forgotten that for a strict 
comparability we require, if not simultaneous observations, at 
least observations extending over similar parts or the whole of 
an eleven year period. The Philadelphia series includes a min- 
imum year of that inequality with the greater extent of observa- 
tions biefore that epoch, whereas at Toronto the series begins af- 
ter the minimum epoch, and burely extends to a maximum 
year. 

For the purpose of obtaining a better yiew of the absolute 
•mount of the disturbances and their frequency of occurrence,* 

* A table analogous to that ffiren above, showing the distribation of the disturb- 
MfiM in dt dk uO h n, k hue tdSed fbr oompwiM« : 
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Scient^ Intelligence. 



they were classified in nine groups of equal differences of 20 
scale divisioQs ; the number of disturbances in each was found as 
follows : 
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The numbers m the last oolamn cannot be oonsidered as en- 
tirely independent of the eleven year period, and in attempting 
to apply the theory of probabilities in reference to the number 
of disturbances which ought to occur between the assigned lim- 
its, it became apparent that the larsjer disturbances greatly pre- 
ponderated, a flict no doubt intimately connected witn the diffi- 
culty in correctly allowing for the progressive change daring 
the &rst year of observatioo. 



SCIENTIFIC INTELLIGENCE. 

L PHYSICS AND GHBMISntY. 

Phtsict — 

1. The Saltnesn of the Sea: Forchhammer. — In the course of the 
last twenty years this distinguished geologist and chemist has executed 
about two hundred complete analyses of wster ttam all parts of the 
ooean, bat io particular from the Atlantic and the north Baropean aeas 
connected with it. At the eighth meeting of the Scandinavian natural- 
ists, at Copenhagen, in 1 860, the important results of these laborious le- 
searches were communicated.* 

(1.) Saltness 0/ the Ocean. — The mean of 140 complete analyses gives 
84*804 of salt in one thousand parts of water, nneqnally distributed over 16 
rejPfions. But the specimens bein^ principally taken at lower UUtudes, 
this mean is too high. If we take 84 in one thoneand parts as the 
mean saltness of the sea at the mean atmospheric pressure, and give the 
results in differences of ten thousandths from this mean, they will be- 
come more perspicuous. 

Thus the mean saltness of the Atlantic (35.r7 thousandth) is expressed 
by -h 1 7.7 ; of the Callfomian Pacific +12.3, Japanese Pacific +4 J, In- 
dian Ocean -|-l.t. These numbers confirm the conclusion of Lent (Pogg. 

* Porhsndh'nger Vad de SlwndinsTfske I^starftrnkeni VIII Mode, KjobeDhsTs, 
Jnlil860. Ejob. 1861, p.26. 

The fuU dstaU of ths AnaljiM is : VidwMlubsnMs Selskabs Skrifter, V £i»klH^ 
1860. 
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Ann. 13). The Atlautic system of rivers drains by far the greater 
portion of the eoatineoto mad. htm the Mme poiition m btHnde; thne 
the evaporation in the Atlantic must be greater than in any other pm% 

of the Ocean. 
The AtiaDtic is divided into fire reg^s, viz : 

Reg. Ill, Arctic region, meati of 16 analyses, +15« 
" II, North temperate, " " 24 *» -j-^^* 
•« T, " tropical^ «« " 14 +211 
« X, South «• « « e « 4-241 

« XI. teiDpen«6| «* «* e «« +104, 
XVIf Antaictle Ocean, «« « i <• ^544 

Thus the tropical part of the Atlantic it the laltest) and the anfonnt 

of nit regularly decreases toward the poles ; yet the northern Atlaotio 
IB more salt than the southern (an influence of the Gulf Stream).* 

The first great circulation of terrestrial water is represented in these 
numbers : only a part of the water evaporated between the tropics di- 
rectly returns to land and sea in form of rain ; another part is carried 
to the polar regions, here condensed to snow and ice, returning toward 
the eqoatorial belt either in great fresh- water currents or in veritable 
ice-streams, thus re-establishing the equilibrium. 

(2.) Saltness of Oceanic Currents. — The equatorial current has in the 
bay of Benin a saltness of -{-38 ; crossing the equator between long, 
25° and 35° W., this successively increases by evaporation to 
-|-20s. On the same longitude, at let 15^8. the saltness is 
lat 12-14' N. and 194; thus the current is less salt than the 
ocean near it — indicating the freshening influence of the great rivers of 
Guinea. !f^ear St. Thomas, West Indies, the saltness is only -(-17 — the 
enormous amount of fresh water from the Amazon and Orinoco reach- 
ing thus far — since a few degrees north of the current the saltness of 
the ocean is again -|-27. At the Bermuda Islands the saltness is 4^1 Ss 
— ^the evaporation in the Gulf has been counterbalanced by the waters of 
the Mississippi. Northward the Gulf stream increases to 2 Is, S2i^ and 
236 ; but at lat 43** 26', long. 44** 19' W. where the St Lawrence emp^ 
ties, the saltness abruptly sinks to -f-ls (a diminution of 2^ tbou- 
sandtbs !). From this minimum it slowly rises to -|-189 and at last 
diminishes again in the higher latitudes. These regular oacUlaUons in 
the saHness af ike great AUanUe current shms the fresh vfoter supply 
iAtamed from the great African and American rivers^ and the effects if 
evaporation — and make it very probable that these rivers contribute to yiss 
the current its particular direction. Forchharamer represents these num- 
bers by a proportional breadth of the current (dotted for negative values) 
—thus showing at a glance this most important law. 

The mean swtness of the polar current of Baffin*8 Bay is -f-^ but 
increasing towards north, 

Latitudes^ 58*58' 64* W 

Saltness, +1^* +10s 44 

showing how the water of the Arctic sea is freshened by tibe northern 

rivers, Greenland glaciers, and the Hudson's Bay rivers. 

♦ The raaximura of saltness, -f 29, or 87»» thousandths is in the north tropi<ad 
part of the Atlantic; opposite the dry coasts of Sahara, whence hot, dry winda, bai 
no ftMh wstsr may be obtahMd, ki 34* 18' N., long. 28* 11' W. 

JoL JooB. 801.— Sao<»n» BaaiiSy Voi. XXXIV, New IQL— San., IMIi 
85 
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The southern polar or Humholdft Carrrat (Region ZV) gave +0t ; 
% Madiieti waters ftom the Anterotie ocean, where - 54 (Reg. XYI) 
has been obeerred. 

(3.) Counter-currents. — The Sound, between Zealand and Sweden, ex- 
hibits the best investigated example of counter-currents: the snrface- 
current being commonly south from the Baltic, the bottom-current al- 
ways north, into the Baltic. According to observations made from 
April to Sept 1846, the direction and aaltiieei ol theie curents were 
hi thouaandtha : 

TotheBaltto. Vran the Baltic NoCutrent 
Rmwi^^y*' - - - 24 86 24 

I saitness, - - - 169W IdMS llsDi 

Bottom, . . • • 19Mt 

ind mean saltneae of Reg. VII, the Baltic, 4807, of VI, Gattegat and 
Soood Idise and North (Reg. V) 82808 thousandths. 

Thus the bottom current contams constantly by far the greatest 
amount of salt, even in winter, when its temperature is 2-3° F. higher 
(waters of the Atlantic) than the surface current, partaking of the win- 
ter temperature of the Baltic sea. 

The saltness of about 20 points of the ocean has been determined 
Inr different depths. A diffiBrence of about one thousandth correaponda 
to the greatest depth observed, lat. 12** 36', N. long. 26** 35' W., depth 
11,100 feet. The saltest water of the anr&ce here evidently is the 
hottest 

In Davis Strait and Baffins Bay, no considerable difference of saltness 
for dififerent depths is observed ; but in the adjacent Atlantic the lower 
water k leas salt than the warmer above it; anid this same cold and less 
iait bottom current may be traced along the Atlantic, except where great 
quantities of fresh water are introduced by European and American 
rivers: malcing the lower strata the saltest. 

In the Indian and Pacific the lowest water everywhere seems to be 
the saltest (only 4 observations). 

(4.) CompfmiMm of thi ndU, — ^Twenty-Ave different elements have 
been observed in the salt of the ocean or in plants and animals of the 
sea : 0, H, CI, Br, I, Fl, P, (7, N, Si, Fe, Mn, ^fg, Ca, Sr, Ba, Nn^ JTa ; 
Ag, Cu, Pb, Zn, Co, Ni ; but only those printed in Capitals are pre- 
dominant. Of these, chlorine, sulphuric acid, lime and magnesia may 
be determined with great exactitude. Comparing all analyses of ocean 
toater (including the North Sea) it is found that the relative proportion 
of the components is nearly constant, being: 

Chlorine 100, sulphuric acid llsi, lime 28s, magnesia lies. Total 
181 1 (for each 100 of chlorine). 

The total is the most constant; yet there are small but constant dif- 
ferences for the different regions of the ocean — ditForences enlarging with 
the proximity of land, greatest in gulfs and bays, as may be seen from 
the following interesting ooroparisou of the compontion of the salt from 
Cronstadt (near St Petmburgh) through the Baltic to the ocean. 

To each 100 of ohkttuie oorrespoiMis: 

LlBM. Sniph. ae. TotaL 

Cronstadt Harbor, 74S 149i 207t 

CKilf of Finland, midst^ 6si ISsi 183s 
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Gnlf of Finland moutlj, 8w 32a8 

Sound (at Copenhagen), 1267 ) \%\^ 

Cattegat, at Anholt Isld., 3io 12o» f 

No rt h Sea, 5 0 miles W. of Jutland, 3 19 1 2o9 1 8 1 • 

Ocean, mean, 2m Hm 181 1 

Thus, the aniaials extract a great part of the solid matter washed 
down to the tea tbo rain, bolbra it reaohM the greet ooeea. o. ■. 

2. i>«fWttyc//E«^]>uFOUB baa determined toe density of iee by 

two methods. 1st, by employing a mixture of alcohol and water in 
which the ice could just float, and then determining by the usual methods 
the density of this liquid. Every possible care was taken to eliminate 
the various sources of error which in the best conditions Dufour consid- 
ered to be equal to 0*002. The ice used was carefully deprived of air 
by long boiling of the distilled water from which it was fWusen. Twenty- 
two experiments by this method gave a mean density of 0-9175, with a 
mean error of :^0'0007, the greatest and least errors being 4*0^^2 and 
—0*0013. C. Hrunner had previously, by another method, fixed the 
density of ice at 0 9 1 80. Since the publication of these result** ( Qmptex 
Mendut, L, 1039) JDufuur has continued his researches by using a mixture 
of chloroform and rock oil whidi doee not dissolve any portion of the 
ice, the temperature being kept from — to — 8^ C The results redoced 
to 0", with all needful precautions, gave for the mean of sixteen trials 
0-9178, the greatest and least differences being -f-0-0015 and —0 0012, 
the mean difference being ±0-0005. This result differs only 0*0003 
from his former determination and but 0*0002 from that of C. Brunner. 
The expansion of a volome of water in the moment of freering is there* 
for® rSirt iV ^ the Tolnme of the water at 0' C. The former detep- 
ninations of this constant are chiefly, Placidus Heinrich, (1807), 0*905; 
Thomson, 0 940; Berzelius, 0-916; Dumas, 0*960; Osann, 0-92:; 
Plucker and Gcissler, 0 920; C. Brunner, 0*9X8; and Kopp, (1855,) 
Q-QQ^,—(CompU« Hendus, May 19, 1862.) 

CaBMISTRT.'— 

8. ITkaUiium : a mw meteJL— The diseoveiy by Crookea of a new ele- 
ment called thallium, was noticed in vol. uiii, p. 411. Subsequently 
to his original announcement of this discovery (May, 1861) Mr. Crookes 

distinguished the true metallic character of this substance, wliich at fii^t 
was referred by him to the sulphur group. More recently M. Lnmy, a 
French chemist, without a knowledge of Mr. C.'s prior researches,* made 
the discovery of its existence (also by the spectroscope) while examining the 
seleninm prepared by Mr. F. Kuhlmann from the deposits in tlie chambers 
in which sulphuric acid was made by the combustion of ]^rites. From 
this residuum M. Lamy has snooeeded in isolating the new metal which 
he thus describes : 

Properties of Thallium. — Thallium has all the characters of a true 
metal, aud, in most of its physical properties, greatly resembles lead. Not 

* Mr. Crookes has communicated researclies in a memoir to the Royal Society 
of London. June 19, 1862, a transcript of which will soon appear in the Chemical 
Vvws. W« have abwKly called attentioB to the prcoo^ 
by Dr. Owen (this Jouinal [i] aiil, 410, ISftS).— Bas. 
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quite so white as silver, it possesses a brilliant raetallic lustre when freshly 
cut It appears yellowish when rubbed against a hard body ; but this tinl 
is donbtleas dne to ox} dation, for the metal precipitated a battery from 
an aqueous folation, or fused in a current of hydfogen, ii white, with a 
bluish grey tinge, which resembles aluminium. 

Thnllium is very soft, and very malleable; it can be easily scratched 
by the nail, and cut with a knife. It marks paper, leaving a yellowish 
Streak. Its density (1 1-9) is a little higher than that of lead. It fusee 
at 290" 0., and Tolatiliiee at a red heat Lastly, thallium hns a great 
lendenoy to crystallise, for the ingots obtained bj Aision crackle like tin 
when they are bent Bnt the physical property, jwr excellence, of thal- 
lium, — that which, according to the beautiful researches of MM. Kirch- 
hoff and Bunsen, characterizes the metallic element, — that which led to 
its discovery, — is the property which it possesses of communicating to 
the pale gas-flame a green color of ^reat richness, and to the spectrum of 
ibis flame a single green ray as distinct and as sharply defined as tha 
yellow ray of sodium, or the red my of lithium. On the micrometrio 
scale of my spectroscope this ray occupies the division 120-5, that of so- 
dium bein^ at 100°, The slightest portion of thallium, or of one of its 
salts, gives the green line with such brilliancy that it seems white. The 
fifty-millionth part of a gramme can, according to my calculations, be r^ 
cognized in a compound. 

Thallium tarnishes rapidly in the air, becoming covered with a thin 

?sUicle of oxyd, which preserves the rest of the metal from alteration, 
his oxyd is soluble, is decidedly alkaline, and has a taste and smell sim- 
ilar to potash. By this characteristic, as well as by its optical properties, 
thallium approaehes the alkaline metals. 

Thallium is attacked by chlorine, slowly at the ordinary temperature^ 
rapidly at a temperature above 200* C. The metal then melts, becomes 
incandescent under the aetion of the gas, and gives rise to a yellowish 
liquid, which solidifies on cooling to a mass of a little paler color. 

Iodine, bromine, sulphur, and phosphorus can also combine with thal- 
lium, forming iodids, bromids, sulphids, and phosphids. 

Recently-pr^ared thallium preserves its metallic lustre in water. It 
idoes not appear to deeompose this liquid at the temperature of ebuUitioUy 
but, by the aid of an acid, it separates its elements, disengaging hydrogen. 

Sulphuric and nitric acids are those which attack thallium easiest, es- 
pecially by the aid of heat. Hydrochloric acid even boiling dissolves it 
with difticulty. Under these circumstances, there form white soluble 
salts, sulphate, and nitrate, crystallizing readily, and a slightly soluble 
chlorid, but capable also of crystallinnff. 

Natural State and j^<fa6fMm.^Thallinm cannot be considered aa 
very rare in Batura, It exists, indeed, in many kinds of pyrites, which 
are used at the present time in large quantities, principally for the manu- 
facture of sulphuric acid. I may especially mention Belgian pyrites from 
Theux, Namur, and Phiiippeville. I have also found it in mineralogicai 
specimens froo) Nantes and Bolivia, in S. America. # • • • 

As to the metal itself, it may be reduced from one of its saline combi* 
nations either by the decomposing action of an electric current, or by 
{veeipitatioii with jsiius, qx by redootion with ebanioal ai a high tempera* 
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tare. The chlorine may also be separated from its chlorids by potassiam 
or «odiam, under the influenoe of hmi; in this latter ease the mdion it 
fwy ^lergetie. 

The small ingot, weigbing fourteen grammes, which I had the honor 

of exhibiting to the Academy, was entirely isolated by a battery of a few 
Bunsen elements, first from the chlorids originally obtained, and then 
from tlfe crystallized sulphate formed directly by the solution of this 
thallium in pure sulphuric acid. * * 

' In a subsequent commanieation I will endeavor to Hn np some of the 
gaps at prssent wanting in Its liisloiy.-— CAmmmI Ifnm, My 19, 186S. 

TtonmcAi. CHEMrsTRT. — 

4. Regenerative Gas Furnace. — Mr. Siemevs of London has contrived 
what he calls a regenerative gas furnace adapted to glass houses, iron 
puddling, and all kinds of furnaces, where long continued high heats 
are required. We copy Prof. Faraday's notice of this invention as com- 
aionieated to the RoysJ Institntion of €^t Britain, Jane 20, 1883. 

*'The sabjeet of the evening was gns glass-furnaces; and having arisen 
almost extemporaneously, it resolved itself chiefly into an account of the 
manner in which Mr. Siemens has larcrely and practically applied gas, 
combined with the use of his heat-regenerator, to the ignition of all kinds 
of great furnaces. Gas has been used to supply heat, even upon a very 
large scale, in some of the iron-blast-fbmaoes; and heat whi^ has done 
work onee has been carried back in part to the plaee from whence it 
came to repeat its service ; but Mr. Siemens has combined these two 
points, and successfully applied them in a great variety of cases — as the 
potter's kiln, the enameller's furnace, the zinc-distilling furnace, the tube- 
welding furnace, the metal-melting furnace, the iron-puddling furnace, 
and the glass-furnace either for covered or open pots — so as to obtain the 
highest heat re(^uired over any extent of space, with great ^ilitj of man- 
agement, and with great economy (one-half) of fuel. The glass-furnace 
described had an area of 28 feet long and 14 feet wide, and contained 
eight open pots, each holding near two tons of material. 

The gaseous fuel is obtained by the mutual action, at a moderate red 
heat, of coal, air, and water. A brick chamber, perhaps 6 feet by 12, 
•ad aboQt 10 Iset high, has one of its end-walls converted into a fire- 
grate; i, «. about halfway down it is a soHd plate, and ibr the rest of the 
distance consists of strong horiiontal plate-bars where air enters, the 
whole being at an inclination such as that which the side of a heap of 
coals would naturally take. Coals are poured, through openings above, 
upon this combination of wall and grate, and being fired at the under 
surface, they burn at the place where the air enters ; but as the layer of 
coal is from S to 8 feet thick, varions operations go on in thoee parts of 
. the ftiel which cannot bum for want of air. Thus the upper and cooler 
part of the coal produces a larger body of hydrocarbons ; the cinders or 
coke which are not volatilized approach, in descendinfr, towards the 
grate; that part which is nearest the grate burns with the entering air 
into carbonic acid, and the heat evolv^ ignites the mass above it ; the 
carbonic add, nassing slowly through the ignited carbon, becomes con- 
verted into carbonic oxyd, and mingles in the upper part of the chamber 
(or gas-produoer) with the foimer hydrocarbons. The water, which ia 
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purposely introduced at the bottom of the arrROffemeDt, is first raporisid 
hj the heat, and tlien deeoropoeed by the ianited fuel uid rearranged m 

hydrogen (qu. al^ carburetted hydrogen, CH^ ?) and carbonic oxyd ; and 
only the ashes of the cr>al are removed a» aoUd matter from the ehambir 

at the bottom of the fire-bars. 

Thei<e TDixed gases forra the gaseous fuel. The nitrogen "which en- 
tered with the air at the grate is mingled with them, constitution about 
a third of the whole volume. The gas rises up a large vertical tube for 
12 or 16 feet, after which it proceeds horiiODtally for any required dis- 
tance, and then descends to the heat-fegenerator, through which it passes 
before it enters the furnaces. A regenerator is a chamber packed with 
fire-bricks, separated so as to allow of the free passage of air or gas be- 
tween them. There are four placed under a furnace. The gas ascends 
through one of these chambers, whilst air ascends through the neighbor- 
ing chamber, and both are conducted through passage outlets at one end 
of the furnace, where mingling they bum, producing the heat due to their 
chemical action. Passing onwards to the other end of the furnace, they 
(i. e. the combined gases) fiud precisely similar outlets down which they 
pass; and traversing the two reiiiainiiify regenerators from above down- 
wards, heat them intensely, especially the upper part, and so travel on in 
their cooled state to the shaft or chimney. Now the passages between 
the four regenerators and the gas and air are supplied with valves and 
deflecting-plates, some of which are like four-way cocks in their action; 
so that by the use of a lever these regenerators and air-ways, which were 
carrying off the expanded fuel, can in a moment be used tor conducting 
air and gas into the furnace; and those which just before had served to 
carry air and gas into the furnace, now take the burnt fuel away to the 
etacL It is to be observed that the inteiNely*heated flame which leavea 
the furnace for the stadc always proceeds downwards through the regen- 
erators; so that the upper part of them is most intensely ignited, keeping 
back, as it does, the intense lieat; and so effectual are they in this action, 
that the gas which enters the stack to be cast into the air is not usually 
above 300° F. of heat. On the other hand, the entering gas and air al- 
ways pass upwards through the regenemtor; so that they attain a tem- 
perature equal to white heat before the^ meet in the furnace, and there 
add to the carried heat that due to their mutual chemical action. It ia 
considered that, when the furnace is in full order, the heat carried 
forward to be evolved by the chemical action of combustion is about 
4000°, whilst that carried back by the regenerators is about 3000% 
makiug an intensity of power which, unless moderated on purpose, would 
fose furnace and all exposed to its action. 

Thus the regenerators are alternately heated and cooled by the outgo- 
ing and entering gas and air; and the time for the alternation is from 
half an hour to an hour, as observation may indicate. The motive power 
on the gixs is of two kinds — a slight excess of pressure within is kept up 
from the giis-producer to the bottom of the regenerator to prevent air 
entering and mingling with the fuel before it is burnt ; but from the fur- 
nace, downwards through the regenerators, the advance of the heated 
medium is governed mainly by the draught in the tall stack, or chimney. 

Great facility is afforded in the management of these furnaces. If; 
whilst glass is in the course of manufacture, an intense heat is required, 
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an abundant supply of gas and air is given ; when the glass is made, and 
Hm mMoft bat to b« radneed to working-lnDpenitiira, the 4}uaiitttj of 

fuel and air is radooed. If the oombastion in the Atnuwe is nqttired to 
be grmdual from end to end, the inlets of air and gas are placed more or 

lets apart the one from the other. The gas is lighter than the air; and 
if a rapid evolution of heat is required, as in a short puddling-furnace, 
the mouth of the gas inlet is placed below that of the air inlet; if the re- 
▼ene is requited, as in die long tnWwelding fbmaee, the eoeftrary ar- 
langemeiit is Msd. SooetioNS, as in the enamsUerVi ftimaoe^ which is » 
long muffle, it is reqaisito that the heat be greater at the door end of the 
muffle and furnace, because the goods, being put in and taken out at the 
same end, those which enter last and are withdrawn first, remain of 
oourse, for a shorter time in the heat at that end ; and though the fuel 
and air enters first at one end and then at the other alternately, still the 
■eossMry diierenoe of tempenHute is preserved by the a^nstment of the 
apertures at those «ids. 

Not merely can the supply of gas and air to the furnace be governed 
by valves in the passages, but the very manufacture of the gas fuel itself 
can be diminished, or even stopped, by cutting off the supply of air to 
the grate of the gas-producer; and this is important, inasmuch as there 
k no gasometer to reoelfe and preserve tiie afirifovm ftiel, fvr it prooeeda 
at once to the fbrnaces. 

Some of the furnaces have their contents open to the Mi and com* 
bustion, as in the puddling and raetal-melting arrangements; others are 
enclosed, as in the muflQe furnaces and the flint-glass-furnaces. Because 
of the great cleanliness of the fuel, some of the glass-furnaces, which be- 
fore had closed pots, now have them open, with great advantage to the 
workiog, and no detriment to the color. 

The economy in the fuel is esteemed practically as one-half, even when 
the same kind of coal is used either directly for the furnace or for the gas- 
producer ; but as in the latter case the most worthless kind can be em- 
ployed, such as slack, (fee, which can be converted into a clean gaseous 
luel at a distance from the place of the furnace, so many advantages seem 
to present themselves in this part of the arrangement 

It will be seen that the system depends, in a great measure, upon the 
intermediate production of carbonic oxyd from coal, instead of the direct 
production of carbonic acid. Now carbonic oxyd is poisonous, and, in- 
deed, both these erases are very deleterious. Carbonic acid must at last go 
into the atmosphere ; but the carbonic oxyd ceases to exist at the fur- 
nace, its time is short, and whilst existing it is confined on its way from 
the gas-producer to the fomace, where it becomes carbonic a^d. No 
signs of harm from it have occnrred, although its application has been 
made in thirty furnaces or more. 

The following are some numbers that were used to convey general im- 
pressions to the audience. Carbon, burnt perfectly into carbonic acid in 
a gas-producer, would evolve about 4000° of heat, but if burnt into car- 
honio oiyd it would evolve only 1200*. The carbonic oxyd, in its foel 
form, carries on with it the 2800' in ohemtcsl force, which it evolves 
when burning in the real furnace with a sufBcient supply of air. The re* 
maining 1200^ are employed in the gaa-prodncer in distilling faydrocai^ 
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boos, deoornposing water, dM. The wliole vnauA fg m m n IM MO €V«hRt 
•bout 4000° in the furoaoe, to whieh the i^g«iiMitor oan fdttni about 

8000* more."— PAi/. Mag,, Aug., 1862. 

[The readers of this Journal will remember my description of the fur- 
naces of Moses Thompson for the combustion of wet fuel, (this Journal, 
[2 J, XXX, 243). The chemical reactions and many essential points of 
oonatraetion In (be two emm are quite Identleal— tbe dow oonbintMii ei 
the wet fuel in an anterior fumaoe Tery imperfectly supplied with air-^ 
tbe reaction of the vapor of water with the carboeaceous gaeai in the 
mixing chamber — the intense heat therein produced by these reactions— 
the low temperature of the smoke stack are all features of similarity, 
while the alternate use of the corabustioo chambers supplied a species of 
ftgernnitoT, in fiiet, if not in name. If Mr. SieieM hae not teen Mr. 
Thoinpeon*8 plans and specifieationfli or my description above referred to^ 
be will find in them another proof of the cid adage that ^tbece Is nothing 
wholly new under the suo." — ^b. a, jr.] 

II. GEOLOGY. 

1. JDyof^ oder die Zeehstein Formation und das Rothliegende ; by Dr. 
Hanns Bruno Geinitz, Leipzig. 13 pp. 4to, and 23 plates. Leipzig 
1861. (Second notice). — In the former mention of this work (vo). 
xxxiii, p. 425) some of the objections were stated to the substitution of 
tte term Dyot for PervMon in geology, and a farther notice of ibe con- 
tents of the voloroe was promised in a future number. We have not 
yet received the promised review, but the great ▼alne of the w ork and 
its special interest to American geological science on account of its 
bearing on the question of the existence of American Permian rocks, 
leads us to give without delay an abstract of its contents kindly pre- 
pared by Mr. A. Schott The citations are such as bear directly on 
uie (juestion as to whether the Permian is Pakeozoic or Mesozoic in its 
relations — the former being the view now generally held by geologists 
and sustained by Dr. Geinitz. The work is illustrated by many plates 
admirable in lithography as well as in accuracy of drawing. 

Since 1848 the zoological species of the Permian or "JDyas" have been 
increased to thrice the original namber« This recent work bv Dr. Gei- 
nitz contains descriptions of 216, some of which are new. All the spe- 
cies hitherto described and known to the author are included. 

After extensive study, and a close scrutiny of tbe fossils, Dr. Geinitz 
states that the principal leading fornis of the formation (the Zeehstein) 
belong to types that are especially characteristic of the Palceozoic era, 
altiiough some older types, as for instance Trilobites, had disappeared 
daring the preceding Carboniferous period. 

The tribe of Sanrians, the Russian species excluded, are represented 
by 9 or 10 species, among which are Lacertians and Labyrinthodonts ; 
the latter appear for the first time during the Carboniferous age and 
reach their highest development during the Trias. 

Of Fishes, 43 species are described, amons which heteroeercal ganoids 

5revai1, and no homocereal species occurs. The smooth-acaly species of 
*alaonUcus of the "Rothliegende** and Acanthoides gmeilvt here prove 
the relationship of the formation with the Carboniferous. 
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> 0«t ef S5 species of Crustacea, besides Bnt<»iiioBiraca, wbieb iM 
^nU kMWB to inereMa thwwigfc the eariier fomialwpe, theie an the move 

highly oi^anized Tetradecapods and Decapods, the former of which 
seem to have taken the place of Trilobites. The Tetradecapod described 
and figured is the Prosoponiscus problematicus first described by Schlo- 
tbeim. It has been recently shown by C. Spence Bate to be an Amphi- 
|»o<l. Ooe species is referred to the Brachyurans. It is the Hmiti^aek' 
Heu§ panOomu of SehMroth. Dr. GmbHi eouiden it M feUrted to 
species of the Pinnotheres family. 

Only three species of Annelids have yet been observed. 

The species of Cephalopods in the Zechstein arc three in number/ 
Xhey do not assist in determining the relations of the Ferrnian period ; 
hot there are three species of Pteropods which again point to the Palsa- 
«n>io era. 

Among 25 species of Ganteropods and 60 of Conchifers there are both 
Palaeozoic and Mesozoic forms ; of the former StroparoUus and Murchi- 
sonta, and of the latter Sehizodui and FUwrcphtmu have not been ob- 
served beyond the Zechstein. 

Of Brachiopod^s of which 30 species are distinguished, alll the leading 
fomoA charaeterisiiig the Ziechstein offer the most indispniable proof A . 
its Palaeozoic relatione. Some of the genera^ as Producius and Stmpkik- 
Uma^ by their immense numbers of individuals perforrtfed the same 
part in this period as Conchifers durinfj the Mesozoic era. Besides 
these two genera. Or/his and Camarophoi ia belontr excliisively to the 
PaUeOKoiCy while Terebraiula and Spiri/er occur in later beds. But th© 
Tery common T^erebratula eUmtfatd of the Ziechsteio appricMiches a 
vonian form. Moreover, the closest relationsh^ eiists between Cafnar- 
ophoria Schloikeimi of the Zechstein and Canuirophona Crumena of the . 
Carboniferous; between Spiri/er Cfannyanua of the Zechstein and Spi- 
ri/er Urii oi the Carboniferous; between Spirifer crisiutus of the Zech- 
•tein and'jS^piri/er ocinplicatus of the Carboniferous; and between Zftn- 
ffftia Cnimri of the Zeohatein Md a Lingala of the Goal-measnres of 
Byhope near Sunderland. These various equivalent forms ao closely 
approach each other, that Davidson and kiikby prononnced them 
identical.* 

Among the Radiates, Cyathocrinus ramosus belonpfs to a genus only 
known as belonging to older formations; Eocidaris Keyierlingi stands 
nearest to the Palssosoic genus JrtAaoeidariB ; a third species, a six- 
rayed Aiterias, is not yet sufficiently known to permit of «iy conclusion. 

Thirteen corals, all related tof FenmkUa^ a genus prevalent in the 
Zechstein, with other species of Stevopwa^ all point to the Palaeozoic 
era. There are 12 species of Foraminifera and 7 of Amorphozoa in the 
heds. Our knowledge of these tribes in the Zechstein is yet very 
Hmited. 

We come now to the pa^es on the Plants of the Permian. Tlb^e 
general aspect of the Flora is beyond question Carboniferous and not 

• See Kirkhy on the occurrence of Lingula Credneri in the Coal tnpasures of Dia^ 
ham. Quar. Joum. Oeol. Soc. London, 1866^ zvi, p. 412 and £ J>r. Omits disssots 
from some of the views here proposed. 

Ax. JOCB. SOL*^BBOon> Sxans, Vol. XXXXV, No. lOL— Sspt. 1863. 
96 
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Meaoioic. Some species of the Ooal-metsnres reach into the "Rotfalie' 
gende,** as fyr instance Cf^hnUt orftofmnit^ Waldtki pimfmrni and 
some Naggerrathia ; while other leading plants of the Rothliegende, 

as Annularia cartnata, CalamiUs infractus and others have their nearest 
relations in the Carboniferous Annularia longifolia, Calamitea approxi- 
maluHy etc. The Flora of the Rothliegende very closely approaches 
tiiat of the Goal-nMasures, although alons with the characteristic Pakeo- 
soic ffcnera, there are some otiiers that have their largest expansion in 
the Heaosoie. The Dyas or Permian is hence pronounced to be Palseo- 
zoic ns well on the ground of its organic remains as its strotigiaplucal 
relations. 

3. Preliminary notice of some of the species of Crinoidea knoum in 
the Upper Helderherg and Hamilton Groups of New York (published 
Jniy, 1862.) ; by Jambs Hall— from the 16th Report on the Cabinet of 
Natural History of the State of N. Y. (Senate, Na 116) pp. lift to 168. 

These advance sheets from the 15th Regents' Report embrace descriptions 
of species of the following genera. The new genera are printed in capitals. 

Edriocrinus, Hall, Cheirocrinus, {Hall), Ancyrocrints (//a//), 
Platycrinus, (Milter)^ Poteriocrinus, {Miller)^ Cyathocrinus, Forbesiocri- 
1lu^ (Ih K(on!meK)^ Rhodocrinus, (Miller) [subgenus] Acanthocrinnst 
(Roeraer), Trematocrinus, {Hall), Actinocrinus, (Miller)^ A.=:Megisto- 
crinus, {Otoen), Cac^bocrinus, ( 7^roo«<, Catalogue) Dolatocrinus ? (Z/yon), 
Myrtillocrinus ? (Sandherper), Haplocrinuf, (Steinberger), Nucleocrinus, 
Conrad, as emended, Pentremites, Olivanites, {Troost\ Elaeacrinus, 
R<xmer\ Pentremites, (^^y) )t Eleutherocrinus, (Shumard)^ Codaster, 

4, Dana's Geology. — This long expected volume vill appear in a few 
weeks. It will be published by Theo. Bliss & Co., Philadelphia, in an 
8vo volume of about 750 pages, beautifnlly illustrated by about 1000 
wood cuts, drawn chiefly from American examples or the author's own 
experience, it will be looked for we know with pleasure, not more for 
its own sake, than as an evidence of the returning health of its author. 

s. 

6. The StudenCs Manual of Geology ; by J. Beete Jukes, M.A., 

F.R.S.E., Local director of the Geological Survey of Ireland, <fec. A 
new edition, partially recast and supplied with lists and figures of char- 
acteristic fossils. Edinburgh: Adam Chas. Black. 1862. 12mo, 
pp. 760. 

The new edition of this standard work has just reached us. It is 
specially rich in ftets drawn from Great Britain, bat will be read by 
geologists generally with interest 

ni. BOTANY AND ZOOLOGY. 

1. Antherology. — " Note on the Structure of the Anther^^ is the title 
of a short paper read by Prof. Oliver of King's College, London, before 
the Linnaian Society last November, and printed in the 2dd volume of 
its Transactions. No doubt much remains to be done regarding the 

structure and homology of the anther. The current hypothesis, as to 
how the several parts of a stamen are homologous with a leaf, is indeed 
rather that which may reasonably be supposed " to be true, or which 
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mtf torn to givt a dmr «oiioi0km of tbo prolMl»lo ralatioii, tluni tin* 
whioh can be said to be ooncluaivalj mado oat The prawnt paper, npoa 
the atreogth of an interesting BKwatroai^ in the flowers of a Oeranium^ 

controverts the current view in some respects, mainly in that point which 
identifies the line of the dehiscence of the anther cell with the margin of 
the blade of the leaf. As to this, it is obvious enough that the lines of 
dahiaoeaca in tha onlcmoat and laaa oomplala aatbaia of Nymphota ara 
really not cooUnuoas with the margina of tha patal-lika filaoMul, and alao 
that tha caUs appear to belong to ua upper stratum of the stamineal leaf. 
Yet we are not clear that the current hypothesis, liberally interpreted, 
need be discarded, although it needs modification. That the anther an- 
swers to the blade of a leaf, and the pollen to parenchyma, specially de- 
Toloped, ProC Olivar equally faoUb; but hia eonoaptioii of tha homologj 
of the bilooellata anther^lls is not aiplicit, at laaat, wa do not well ap> 
prehend it So good an obaarvar as ha ia will hardly be contant until ha 
shall be able to offer a clearer as well as completer exposition. 

Upon Mohl's authority, the ordinary received view is credited to Cas- 
sini. But Brown's Rafflesia-paper is a year earlier than Cassini's article 
laforrad to; aad wa auppana that Biown would have daimad that hia 
paragraph on tha typa of tha anther, on p. 211, with the appended foo^ 
note, expresses or impliea naariy the whole. And Roeper, who soon after 
developed the hypothesis nearly as now received, refers to Brown, hut 
not to Cassini. It is true that Brown, in his notion that pollen was pro- 
duced, like ovuia, " on the margins of the modified leaf," was quite 
astray. But it ia aarions that Pro! Oliver, who quotes this remark, 
seems not to have noticed that it, in connectioa with the context, by im« 
pUcation must assign to Brown the paternity of the current hypothesis, 
at least as respects the point which is here controverted. And this hy- 
pothesis accords so well with nine anthers out of ten, and those the most 
normal, that, with Mohl, we are not yet inclined to abandon it. ^That 
the septa of * untransformed tissue' may be regarded morphologically as 
resulting, in part from the inflected epidermis of the adjacent aanaa> 
cells," wonld be readily conformable with Brown's view, as we judge from 
^ his language ; and the fact that the septum frequently shows signs of 
being bilamellar, might also be adduced. But, on the other hand, its 
organic connection with the connective, or with the dorsal part of the 
cell, and not with the line of dehiscence, is too obvious to be overlooked. 

Holding, still more strictly than does Prof. Oliver, the notion that tha 
anther it the body or lamina of the stamineal leaf, we must agree with 
him in his estimate of the peculiar theory of Mr. Bentham, broached sev- 
eral years ago, and recently explained and defended, (in Jour. Linn. Soc 
6, p. 118, 122), viz., that anthers are homologous with petiolar gland;*, the 
lamina in stamens being either wholly absent, or represented by a petal* 
oid appendage of the oonnective, cf which we suppose that cf most Cbm* 
posiice and in Aacleptas would be good examples. IHewed morphologic 
cally or physiologically, this seems to us equally a retrograde step. But 
if we did receive tliis hypothesis, we should be led thereby to believe 
(which now we do not) that a petal with a stamen before it might some- 
umes be homologous to a single leaf. 

In his important ''iTolcf on Mahaeem omI 5lfr0ii/tac0(»— tha artida 
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aboTe fvfcrmd to— among other matters of high consid«nitloti, Mr. BiiH 
tham works out his hypothesis of glandalar stamem with some dttail. ill 
•iplanation of the androecium of certain Stercutiac€(E. We are not pre- 
pared to discuss the points liere involved, not only because thit would 
require time and space which we cannot now afford, but also rooreknowl* 
edge than we can now pretend to. But we would remark: — 

(1.) That we are well satisfied in finding that Mr. Beutham fully ao* 
M)>te the view that a ainele leaf of the andrmdum may be represMit«d 
a phalanx of stamens (this, indeed, he had previously favored), or by a 
cluster of stamens and a scale or petaloid body, such for instance as we 
have in an American Tilia ; also " that a dedoublement of the petal may 
produce the iuner petaloid scale of some Sapindacecp, Violaceat, Bixacectf 
&<i^ or the fimbriate scales in the tube of Cuscuta and other garoopetaU 
OQs flowers.** That is aboat as far as we incline to go in this direction. 
But, as Mr. Bentham horaologizes these scales or appendages with petio- 
lar glands on the one hand and with anthers on the other, he ought not 
greatly to object when some convert .to his theory imagines such potea** 
tial anthers to become actual ones. 

^2.) But Mr. Bentham's ingenious hypothesis to account for the ante* 
position of the outermost stamens to the petals in Stereuliaeea^ dec;, as 
deduced from Oioxsostemony apparently would w ork just as well on tha 
supposition that the anthers answer to the leaflets of a palmately com- 
pound leaf, the middle one sterile. And 

(3.) Sidalcea^ that most instructive Malvaceous jrenus, and a pentandroua 
Parvonia on the one hand, and the American sectiuu of Tilia on the 
ether, taken together, offer to our ^iew moet eeHooe if not ooncluaive 
objections to the conjeotnra that, in the family in question, the real or the 
primary verticil of stamens does in fact alternate with the petals, and is 
indicated by the teeth or stamniodia, these representing the axes or apices 
of so many leaves which, revolute in {estivation, are laterally aniheriferous, 
Nor do we see how this view applies to Melochia and its allies, where 
only a'single stamen stands before each petal, unless these stamens are 
aonceived to be double, as is supposed of Premontia, 

(4.) Apropos to the latter, and much inclined to accept Mr. Beniham*a 
views in regard to the androecium of Bombacece, we remark that the po- 
sition of the statnejis wlien reduced to a single verticil, as in Fremontia^ 
Cheirostemon^ and Eriodendron^ is before the sepab, instead of being be* 
lore the petals as may be deduced to be the eaae in the trae Maimtetm 
DO less than in Stereuliaeea and in Tilim, Whatever hypothesis be 
adopted in explanation, the position of the staroene relative to adiacent 
parts of the flower is important. On this and other accounts, in the an- 
nexation of the BombareoB to AfalvacecBf we could not hesitate to accord 
to the group the rank of a suborder. A. o. 

On Syeopns,^ a new Hamaraelideous genus, puMnhed by Proiessor 

Oliver, in the 23d volume of the Linnaean Transactions, brings to view a 
fact discovered by the late Mr. Griffith, in Bucklandia, and announces 
for all the other genera of this order, that the wood-cells exhibit markings 
'Mn all respects quite similar to those of the so-called 'glandular mark- 
ings* of conifrrDOs wood" As Prof. Oliver hints at an f^nity to or poe- 
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«ible remote derivation from Coni/ero! being indicated ^Mteby, it may be 
fmU/retlAng to note that Mr. Brown, hi the lOtk vohime of the Uniiteaii 

Trftnsactions (p. 231) drawe from Analogous fimte an opposite eonclii»ion, 
viz.: *'That conformity in vascular Structure, even when accompanied by 
peculiarity of tissue, does not always indicate, much leas determine, bo- 
tanical affinity." Which is considerably safer than the genealogical view 
hinted at by Pro£, Oliver, As tbe wood of Hamamelideue has the usual 
proportion of vessels, Jtso*^ Prof* Olirer intimates, as well he may, that il 
offers a liigher measure of specialization " than that of ConifefM, even 
although the latter has been ^ designated by a distinguished natumlint as 
4he highest specialized tissiue known." Interestiog remarks are given upon 
the geographical distribution of this order. A. o. 

3. Journal of the Proceedings of the LinncBan Society^ Botany, Nos. 22, 
28.— Having already drawn upon articles oonlained in these nnmbers, 
we need only enumerate the contents, viz,: 

Col. Munro's IdaUiJkiUion ^ ike Oratm JAmam^B Htrhmrnm it 
concluded. 

Mr. Benthara contributes Notes on Caryophyllece, Portulacece and som$ 
allied Orders ; also Notes on Maiuace<£ and UterculiaetCB, The results 
of these papers find their place in the new Oenera Plantarum of Ben^ 
iham and Hooker, the first part of which is nearly all printed. 

On the Two f^orms or Dimorphic Condition in the Speeiet of Primula, 
and on their remarkable Sexual Relations ; by Charles Darwin. — The 
two forms are identical with those of Houstonia, and the like, long ago 
recognized by our botanists; and those of Primula have perhaps been 
longer known in Europe. That this was a transition towards a separ»> 
tion of the sexes was an early and obvious suggestion ; but the fiict that 
both forms seeded freely seemed to negative that supposition. It remained 
for Mr. Darwin to show, and he has admirably shown, that the object of 
the arrangement is to secure cross-fertilization between the individuals 
of the same hermaphrodite species, — an object effectually reached in na* 
tiire in many dUSsrent ways, most commonly through the agency of in* 
aeets; and here is one of the adaptations to this end. The detaila w« 
amy perhaps explain upon some convenient oooasion. 

West African Tropical Orchids, by Dr. Lindley. 

Notes on Contoubea volubiUs^ Mart, and some other (rentiance of Trop- 
ical America^ by Dr. Grisebach. The plant in question is a homely^ 
•mall-flowered, voluble plant of O. Wright's Cuban oolleotion, No. 1872, 
to which, the name now being vacant, Dr. Grisebach has tmnsferred that 

4lf Gceppertia. In annotations upon plants of the order, the author re- 
marks of Erythrcea and four other related genera, that they are mere 
artificial distinctions. He might have added Oyrandra to the list. 
Another very interesting and striking plant of Wright's collection, No. 
1846, is the type of a new genus, namelv, ZomuaUhu Cubenm* 

On /nooatjMit, by Mr. Bnitham, the President of the Society. Ouri> 
onsly enough, Porster's genus Inocarputi-^ well-known tree of the South 
Sea Islands, the seeds of which, boiled or roasted, are eaten like chestnuts, 
— proves in Mr. Bentham's hands to a Caesalpineous Lecfuminosa, with a 
gamopetalous corolla, allied to the South American Etabaliia and to the 
HtUe known J^ocoa of Aublet. a, o* 
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Adirm nf George BmUiam^ Seq», Pretident, read eU tike A nniv e n aef 

Meeting of the lAwMsan Society^ Mny 34, 1862. — A Botanist suooeeding 
to the chair ably filled for several years by a distinguished Zooloj^'st, very 
naturally and properly takes up his own department for his illustra- 
tioDs when, upon such an occasion, he passes in review the principal 
wotkie and invMtigatioiis in natural history recently produced, aud when 
ke indicates same of the most promising fields now open to the young 
naturalist, especially to those who can devote but a portion of their time 
to science. The survey, as would be expected, is candid and fair, the 
advice eminently practical, and the particular example which he com- 
mends — ^'Uhe remarkable success which has attended the long-continued, 
peneverinff, and well-combined observations of Mr. Darwin " which in de- 
tecting the wonderful contrivaooes for the cro6fr>fertilisation of Orcbids," 
*' has revealed to us so much of surprising novel^ in the economy of na- 
ture" — contrivances "which liad hitherto been unsuspected, even by 
those botanists who had specially devoted themselves to that family — is 
wonderfully stimulating. "And this," continues the President, is but 
a sample of that extraordinary variety uf facts collected by him, and 
hroaght to bear upon his theories, which mast be patent to every impar- 
tial reader of his works; whilst all who have had an opportunity of 
watching his modus operandi are well aware that he never brings forward 
an observation without taking every precaution to ensure its accuracy, 
thoroughly sifting every circumstance that appears to militate against iL 
It is indeed to be hoped that, without waiting for the completion of the 
great work that is to embody the whole series of YoAfikee Juetifieativee, 
Mr. Darwin will continue to illustrate separate portions of his subject, 
each one of which is sufficient to give a lasting name to its author. In 
the meantime, let every lover of nature, who from his residence in the 
country may have leisure and opportunities of observing, follow in the 
track thus opened out." . . . Let us adopt for the insects and plants of our 
islands the nomendatnre and classification the most convenient for stndy, 
and devote our attention to their economy and development, to the com- 
plicated structures disclosed by the microscope, and to those innumerable 
influences which we term accidental, but which appear all to form part 
of one general plan for the balance of power in the natural world." 

These remarks, from one who is supposed by no means to favor Mr. 
Darwin's theory of derivation of species, seem to us better considered and 
more consonant with the sdentinc spirit of the age, than some others 
which eminent naturalists have thought it their duty to make. a. o. 

4. Botany of Northeastern Asia. — ^The Russian botanists are still active 
in researches and publications relating to the flora of that portion of the 
empire (including its newly -acquired territories) which approaches North 
Americar--hotanically even more than geographically — and which wa 
must regard with pecnliar interest The Flcfra Ajanenm^ (1858), and 
the PrimitioB Fiorce Amurensis^ (1869), are now followed by Dr. Kegel's 
Tentamen Florat UKSuriensis, (18C1, pp. 228, imp. 4to, with 12 plates; 
separately issued from the Memoirs of the Imperial Academy, St. Peters- 
burgh), an account of the plants collected in the district of the Ussuri 
Biver, northeast of Coiea; and stall later by the first of the Botany 
of Ba!Ws Joomeys in Sontheastem Biheriai (Beieeu m dei^ SUden ffom 
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Ott-Sihirien^ im Auftrage der KcUserlichen BuBtitehen OmUtehaft^ aut- 
9^rt m dm Jahren, 1855-1859, <f«reA 0, Radde, Bot Abtb. Moaeoir, 
1861, 8vo), bj the same inde&tigHble author. Of the latter we have 

6nly the first part, of 211 pages, and five 4to plates. It is a more ex- 
tensive work than the general title would denote, being a kind of supple- 
ment to the Flora Rossica, for all accessions from the wide regions east of 
the Altai, including Kaofitschalka and even Sitcha. Its fullness may be 
estimated when we state that the 21 1 pages before us extend only from 
tile Mmunculaceat to the Cruaferm inclusive ; and also that, in the form 
of notes, Dr. Kegel gives new and contiplete revisions (at least for the 
Russian Empire) of many of the larger or more difficult genera, or their 
more troublesome sections. Pulsatilla^ Adonis, Aconitum^ Corydalis^ 
JSarbarea^ and a part of Draba are thus revised, on the author's own 
proper obsenrations, and apparently upon excellent principles. Among 
other things which attract our attention, we note that he replaces the 
name Ranunculus Purnhiiy Book., by the earlier P. radicans, C. A. 
Meyer; he should have gone back to the earlier name, {R, Gmeleniy 
DC.) ; that having a second apetalous Isopyrum, he takes up Rafines- 
que^s genus Enemion; and that he suspects Caulophyllum robusium to be 
only a geographical variety of (7. thaiUlroidtt, As to this, we had hera 
reached the same conclusion, from such incomplete comparisons as wa 
could make; but additional materials are wanted. To the works above- 
mentioned we may add Dr. Kegel's Revision of the Russian and outlying 
species of Thalictrum, a separate publicntion, pp. 60, 8vo, with three 
plates. The first plate represents T. spansijiorumf which, Dr. Regel will 

r»roeire from the ohservatioas in this Journal, under No. 70 of Dr. 
arry's ool lection, is truly a deniieu of North America. These publica- 
tions are all full of matters of immediate interest to us, and suggestive of 
numerous particular enquiries; and their continuation with the same 
acuteness and spirit, promises much for the advancement of our knowl- 
edge of the vegetation of the northern temperate zone, and of the geo- 
graphical relations of the species. a. o. 

5. Cork, — Dt la ProdueHtm NaiunUt it Artijicielle du Liege dans U 
ChlhM'Liige^ par M. Casimir db Cahdolle. (Ext. from the M6m. Soc. 
Phys. et d'Hist. Nat., Genev., vol. xvi, 1860), with 3 plates. This 
paper is interesting as the first botanical publication of the inheritor of 
this honored name in the third generation of botanists, and as an account 
of the formation and ttmetnrc of cork in the Gork>oak» both in the natural 
state, and eflpeci.<dl7 under the operation which has to be practiced in 
order to the prodn^on of cork of any commercial value. The operation 
consists in the removal from the trunk of the natural corky layer of the 
bark down to the subjacent cellular envelope or green layer; which is 
done in Algeria, (where young De Gandolie's observations were made), 
during the summer or autumn. Shortly after this operation, a new corl^ 
stratum begins to form in the green layer, at a variable distance from its 
denuded surface. This grows by annual layers upon its internal fooQi 
just as the original and worthless corky layer did ; but this is much finer 
and much more elastic, and is the commercial article. When this valua- 
ble cork has attained suiUcient thickness, ordinarily after seven or eight 
years, it also is removed, with the same result as before, i. e^ still another 
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m&m corky •tratam n fermed below ; and to raeeiMivo crop vmf |p» 
takeD off tho trunk evory acTcnih or eighik year for a \aog wkilc^ or «v«a 

ihdefinitely. A. O. 

6. Mar Uu8, Flora Brasiltensis, fasc. xxix, and fasc. xxx; both issued 
in January, 1862. The first of these contains the remaining tribes, Dal- 
bergieue and Sophoreat^ of the Papilionaceous LeyuminosoB^ elaborated 
by Mr. Bootham, pp. 818-860, tab. 67-127, with lodoxcs and a titla* 
page, — Bo that the Pa^pilUmacem of tberoielTee compote a volume. Tba 
Batne of the author warrants the excellence of the elaboration. The platee 
profusely illustrate the Dalbergieoe^ and were drawn at Munich. The 30th 
fasciculus, a comparatively small one, is devoted to the ScrophularinecB, 
elaborated by Prof. J. A. Schmidt^ of Heidelberg, to the illustration of 
which 18 platei are devoted. So thia greal work siakee very good 
progress. a. o. 

7. Orit^a^U Flora of the British West Indian Islands ; Parts iv and 
V have appeared siooe our last notice. Although the third part closed 
with an index, and contained the title-page as of the first volume, we are 
pleased to find that these are only temporary, that the paging runs on 
into the new parts, ao that the whole will compose only one volume. Aa 
part 5 finithee the MonoeotyUdont^ and part 6 is already in press, wa 
look for an early completion of this important worlE. Meanwhile C. 
Wright's collections in Cuba are invaluable contributions of materials for 
a Flora of Cuba. In the present volume, and in the forthcoming portion 
of his memoir upon Wright's Cuban collection, Prof. Grisebach has done 
much to clear up our knowledge of West Indian Mubiaeemt and to im* 

Srove or complete the characters of the tribes and subtribes. JSrigwim 
tmariinsis of Linn:i;us we have taken to be something distinct from 
Comyza albida. It should l»e looked up from original sources. Chiwi- 
mtthus, no less than Linociera, has albuminous seeds, as long ago noted 
here. Dianthera of Gronovius and Linricus is rightly taken up. Lin- 
nasan genera are not to be superseded by later names. A* o. 

8. On the ffentu Euphorbia m DeCatidMi Prodromui; by G. Em- 

After an interval of five years a continuation of the Prodronras, coastitntiag 
a part of the 15th volume, has just made its appearance, containing a mono- 
gmah of the suborder £tf^r6ie(£ by E. IBoissier. The celebrated author Jna 
m this work described and arranged with adininble care, eonecientioneneai 

and lucidity the heretofore almost unapproachable mass of species of one of the 
most numerous gpnern of plants spread over tiie whole friobo. lie has, with 
ffreat propriety retained tliis eiiiinciitlv natural genus as Lmnaeua constituted 
R, retaming as subdivisions some of the numerous genera into which former 
authors from Haworth to Klotzsch and Garcke have soujrht to divide it. 

Mr. Bossier describes 693 species, which for the greatest part he had seen 
and carefully analyzed himself, and adds 30 others as incompletely known, 
thus constituting the most numerous genus known, after Panicuntt of which 
Steudfl enumerates 804 species, and larger than Seyucio of which DeCandolle 
knew 601 species. These species are arranged into two great divisions, the 
^ppen^SeulidmtWllkpiMmdtipjtendtigea to the glands of the involucrum, and 
the ExttppendiculattB^ without such appendages. The former, containing 953 
specif^s, arc for the greater part found in America: the latter, with 440 species, 
principally inhabit me Old World. This division of the genu« is probably the 
most nstuial that could be made, though the fiiatfive epeeiee of tlie dUviaian 
aie called by M. Bdaner hunself Gymnadmiimf thus refeitiag them property to 
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the second division, and though other closely allied forms, 8U6h as E. cnroUaia 
mai. E, fymmmmdmi bad to be widely separaM mi acicoillil of tfeNT M n thU k t 

in this particular. 

The Appendiculata are divided into 11 sections, the first and largest of 
which is AnisophxfUum with 176 ^cies, the best known representatives of 
wliich with us are E.mactdata and E. kifpaie^ia^heTe t tiled E. PrtJtlii. We 
have in our flora 36 species of this section ; orte of these, E. Preslii, is spread 
over tlie whole of North America; 6 are found in the M<<8'ssipni vUfy or 
€Mt of it; 3 common in the West Indies, extcfiding into Florida (of if&ese 
E. hgptrttfoUa, JL, proper, is not mentioned as a Florida i>lant by Mr. Boissier) 
24 are peculiar to the wertern plaifts, TeXas, Ne<r Mexico and Arizona, and 3 
are exclusively Californian. Several of the 24 southwestern species extend 
ihrther south into Ifexicof and 9 of them, E. proibida and^ Et $erpensy whieh 
latter extends up the Mississippi and its confluents, are wide spiead i|>ecies 
found through the warmer parts of the whole globe. 

Mr. Boissier has recognized several fonns as distinct species in which I have 
onhr been able to see so many varities of one polymorphous species. Thns the old 
£. ]vypen'ei^/ia comprises hisBmall-flowered and fruited tropical U. hyperidfotia 
proper, our larger-flowered, larj^er and darker-seeded E. Prealii, and several 
tropical and eastern forms, as the hairy-fruited E. lasiocarpa^ the large seeded 
JB. BroBUitnsis, and others. E. zyf(ophyUoide» was tery properly separated frMtf 
M. pdaloiden, but K. pohjdada I suspect is only a form of the latter. E. mkro- 
Meiv, which I had taken for a form of E. polijcarjm, seems well distinguished. 
I may add here that the western E. ierpyUijfblin, formerly united by me to severar 
forms of the old world under the name of E. inmquilatera alid E. fi;h/ptospernui, 
have lately been found by Mr. T. J. Hale in Wisconsin, as also E. Geyeri first 
discovered in lUiouis, which last i^ems to preserve its distinction from E* 
pdaUtidea, 

The second section, Z^g-o/)%//tVtum, coupriees 4 spedee, ofwhididbtf^ 
long to the southwest and one to Mexico. 

The 25 species of the Sd section, CyUarcH^parmum^ are all inhabitants of the 
warmer parts of America, 18 beine Mexicatf, and only ofle <^ our species, E» 
'hyurcata, perhaps an intermediattf link between this add the former flec!tio% 
is doubtfully referred here. 

Sections 4 and 5 contain few, only American species, none of them belong- 
inff to our flora. 

Section 6, Petrdomn, consists of 3 species, two of which, t^. marf^naia ancf 
E. bieolor, belong to the west and southwest, and the third is a closely allied 
Mexican form. 

Sections 7 and 8 are small and almost entirely Sooth American. 

The 9th section, Tithymcdopsis, on the corrtrary, is entirely North American, 
7 species belonging to our flora and one to Mexico. E. coroUaia^ including E. 
panieulata, is the wide-i^jpfead and well-kitown repreeentatife of this section. 
The heretofore imperfectly known Michauxian species, pul^BHiisgma and 
E. merewialina have been restored by Mr. Uoissier, after a Careful examina- 
tion of the original specimens in Richard's herbarium, now in the hands of 
Mr. Franqoevilieof OrleanR The former, however, may be a tariety of £» een^ 
oUata. Mir. Boissier has from the same source ascertaiffed tbat£. polyg<mf/iriia 
Michx., is a form of E. Curfwii, though his other sped mens, in the ^erbariflkn^ 
of the Jardin des Plantes in Pans, is a form of E. Iptcacuanha, 

TruhmlUrigmay the 1 0th flection, (^ompritet 5 speciei^ all of them Weetertf 
Mexican, two of which reach into our boutDdaries^ The 3 slieeiee of the 
llth section belong to South America. 

The second great division, Exajrpendicidatot, is divid'ed into 16 sections, 2 of 
which only are represented in the North American Flora, 

Sections 14-14 contains few species, none of them belonvlng to our florav 

Section 15, Poinsettia, with 11 species, is almost entirely North American, oi^ 

Am. Jour. Sci.— Second Series, Vol. XXXIV, No. 101.— Sept., 1863. 
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properly Mexican; 1 or 3 species exteodinif ftrtber eootiittiid 6ieiehtpgf 

into our flora. The I>e8t known representative of this section, E. hderophyUOf 
h is been restored, recognizing^ E. cyathopkora and E fcraminijolm as varieties 
of the Linrieaa 8(>ecies. The New Mexican E. cuphos^rma^ which J had de- 
scribed as a form of edentofo, is here described as a distinct species. E. erum* 
th'{ ou?ht to hive been mentioned as also occnrrinsr in Arizona. It may be 
rein.'irke;l thu the name of Arizona does not occur in this or other botanical 
publications, ns a district formerly of the Mexican State of Sonora; just as 
Louisiana even yet, after 50 years of separate existence, sometimes is used in 
botuiica] works for the U[)por Missouri country. 

Sections l(>-25, with lid species, almost all belong to the Old World ; they 
inchide Uie Euphorbie with succulent stems, those with the forms of Cacti. 

Section 2o, Tilh ftm'us^ comprises the gfreat mass of the Euphorbise of the 
Old World Of th3 302 species constitiitin;^ it we furnish only 2:^, most of 
which belong to the southwest ; 5 others have been sparingly introduced from 
Europe into the eastern States; 

The sub-section JpecacuanhfB is the only sub-section of TUh^mtduSi whose 
species, 19 in nmnb^r, all belong^ to the New World: 4 of them are peculiar 
to the Southeast ; one comes over from the West Indies to the southern extrem- 
ity of Florida, and allied, as it appears, to the Chilian fbrms, is peculiar to 
Southe ist< rii Xew Mexico. 

Of the sub-section Gafnrrhfri ( with obtuse glands), out of 108 species we have 
only 5 native species, distributed from the Alleghany Mountains to western 
Texns and California. 

The lari^-est sub-section, E'HifcE, (with two-horned j^lands). comprising; 139 
species, counts in our flora 12 species, 2 of them in the middle and southern 
^Tites, and all the rest belonginor to Texas, New Mexico and California. 

The 27th section is constituted by a single species, an Australian shrub. 

We find the name of two of our published species E commutaia Englm. in 
Gray's Manual, and E. Floridana, Chapm in his Southern Flora, replaced by 
E. OhroUea^ Steud: & Hochst and R. apharotpema, Shuttlew., names which 
have been published only on labels in distributee! collections, while E. Ruielmna 
Shuttlew., htis not been substituted for E. Ciirfisn though published in the 
same manner. [We must insist on the restoration of the earlier published 
names, (riven without knowingr of the distributed ones on tick^.~EDS.] 

The following table exhibits the geographical distribution of the 80 species 
of Euphorbia, credited by M. Boissierto the Flora of ilio United States. The 
imnense extent of this Flora may be properly divided into five districts. 

L Flora of the Northern and Middle StatM, or the Flora of Gray's Manual, 
w!iich ho^vever should niturally include the wooded part of Missouri, and 
exclude Northern Illinois and VVisconsin or the North-western Prairie region. 
I adopt, however, Prof. Gray's limits, adding Missouri. 

IL Flora of the Southeaster»and Southern StateS) east of the Missisuppi, 
or the limits of Chapman's Flora. 

HI. Flora of the Western Prairie Region from the British Possessions to ths 
Rio Grande. 

IV. Flora of the Rocky Mountains, including the greater part of Washing 

ton an-1 Oregon, the whole of LTtnh, Colorado, New Mexico and Arizona. 

V. Flora of the Pacific slope of the continent ' 

So-ne species extend through most of these regions, while others are com- 
mon to several of them, and others again are limited to a single one; some 
extend into the extreme limits of our Flora from the southern countries adja- 
cent The species, therefore, may be divided according to their geographical 
extension into the following 13 classes : 

1. Species common to the greater part of our territory. T class here jBw- 
phorhin Preslii, serpens, serpyllifoUoy maculatay corollnta^ dentaia, heteropkyUa 
and didifosptrma, though some of them are common only to the eastern, others- 
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more to the Bouthern or western regions, and some extend only to the edges 
of some of the floral districts: 8 species. 

2. Species peculiar to the flora of the Northern and Middle States. I refer 
here a single species, E. Geyeri, somewhat artiiicialiy it must be confessed, 
because it more properly belongs to the BorUiwestern Prairie region ; but thus 
ikr it has been foond nowhere bat in nortbem UJinois and in Wiscoosin; 
1 species. 

3. Species common to Gray's and Chapman's district : 6 species. 

4. Spetties peealiar tofhe eootheastero flora : 8 species; 

5. Species common to the southeastern and the western Hon.: 3 epeeiai. 

6. West Indian species extending into Florida : 4 species. 

7. Species peculiar to the western and southwestern Prairie flora: 19 specie!. 
8l Species common to the last and the following region : 3 species. 

9. Species peculiar to the Mountain region of the west and southwest; 
many of these, as well as of section 7, undoubtedly extend into Mexico: 29 
species. 

10. Mexican speeiee extending into the last region: 3 species. 

11. Species common to the western Moastatn repoa and the flora of the 

Pacific slope : 2 species. 

12. Species peculiar to the Pacific slope: 3 species. 



OMgraphicai Dutribution of Euphorbia voithin the Flora of the U. States. 
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{Lond. 1869, i». 119) the G, of^ymlAff, Todcerm. (Dew. in Wood's Bot. 

p. 753) is referred, as stated in thia Journal for May (p. 481) to the older 
C. adnsta, Boott. But it appears proper to add tliat the same splendid 
work upon Carex, wliich is in few hands, refers (p. 118) the C. adnsta of 
Carey in Gray's Manual of Botany (a plant supposed by the describer of 
C» argyranthOf without any doubt, to be Boott*s) to another species, and 
k follows from this, on the high authority cited, that the plant called, as 
above, C, argyrantha — the true C. adutia of Boott — was really, as 8up» 
posed by its later describer, and othen^ a nondescript^ as respects the 
llanual. 

The two plants here in question (C. aJusta, Carey, 1. c, = CfoeneOf 
ft Boott, and C. argyrantha^ Tuckerraan, 1. c, ;=z C. adusta^ Boott) are 
nearly akin, but they appear to he quite distinct >• t. 

ZOQLOOr— 

10. Geoffrey St.HUaire^s System of Zoology. — The death of Isidore 
Geoffrey Si llilaire, a distinj^uished savan and learned zooloo^ist of Paris, 
WHS noticed in this Journal for Jan., 1862, p. 149. His system of zoology, 
**SitL nat. Generale, Paris, 1856," is not generally known, and may be 
inteDflSting to many. The aynopsis which he gives of his vievrs is short» 
and 1 present a literal translation. 

Organized bodies are distributed by StHilaire in three kingdoms" 
thus characterized." 

" In the first, only the characters common to all beiogs, organized and 
living. 

**In the second, the same general eharactets as in the first, with tha 

addition of sensibility and mobility. 

"In the third, which embraces man alone, the samegmeral charactem 
as in the &eoond, with the addition of intelligence. 

"In the first, life is all vegetative. 

"In the second, to vegetative life is added animal life. 

^ In the third, to yegetative and animal life, is added moral 

" And to exhibit in terms still more concise^ not only this long tehap* 
ter but all that precedes, 

''The plant live$; the animal Uvea and/ee/f/ man lives and ful» 
and thinks. 

" Life is simple io the first kingdom, double in the second, triple in the 

" Yegetability, animatity, humanity ; three terms which in this point 
4)f view succeed eada other in a hierarchioai order, manifestly as simpla 

as logical — 

" A series where not only no term could be transposed, but to which 
no term could be added/' o. d. 

For a synopsis of St. Hilaue*a oourse of Lectures on Zoology see thii 
iiMimal« [2] xxxii, 4fil. 

IV. ASTRONOMY AND METJEOROLOGY. 

1. Account of the great comet of 1 858, being vol. 3d of the AnnaU of the 
Astronomical Observatory of Harvard College ; by G. P. Bond, Director 
of the Observatory, 4to, pp. 392, with 5 7 plates. — This raagiiiticent vol- 
ume contains a detailed acoonnt of the remarkable appearances presented 
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by the great oomet of 1868. It '» dlvidoi Into XV MeCioBiL Seetion I 
Aonlaiiie tha detnilt of ohaerratioM upoo the figure, dimensioiu nnd pori* 

tion of the tail. The whole period of visibility of the comet exteDded from 
June 2, 1858, to March 4, 1859, an interval of 275 days. It was seen 
with the naked eye t'rona Aug. 19 to Dec. 9, an interval of 112 days. 
The tail appeared first on Aug. 14, 1858, and was in sight until Feb. 9, 
1859, or tor 177 daya. 

Section II compriMe obaenratioDS upon the aeoondaiy tails. Theta 
consisted chiefly of long, narrow aud nearly straight rays. They were 
quite faint, and escaped general notice. 

Section III gives the details of the reduction of the observations upon 
the figure and position of the tail. The maximum length of the tail was 
64^ on the 10th of October; the greatest breadth was IS'' on the day 
following. 

In Section IV are oonsidered the probable errors affeoting the ofaserr** 

tioDs upon tlie tail. 

Section V describes the deflection of the upper part of the tail. 

Section VI describes the columnar structure, or the division of the 
upper part of the tail into alternating dark and bright bands, disposed 
transversely to the axis, at angles of 20* or 30®. 

Section VII contains the reduction of observations on the seoondaij 
tails. The principal ray attained a length of 55". 

The originni data relating to the envelopes and nucleus, and to the 
phenomena of the head of the comet generally, are comprised in Section 
VllL The citations are made from 71 authorities, representing 51 
Stations. 

The first traces of a peculiarity in the nebulosity near the naelens* 
which led finally to the full development of the envelopes, were men- 
tioned on Sept. 1 1th. The light was seen streaminor outward from the 
nucleus, on the side nearest the sun, bending backward to form the two 
branches of the tail. 

Section IX treats of the outline of the head of the oomei The db- 
eussion is based upon 128 outlines, derived from the original drawings 
or ttigraved figures. It appears that the limiting surface of the bsad of 
the comet had a close resemblance to a surfiMse generated by the levdn- 
tion of a catenary on its vertical axis. 

The phenomena of the branching and central darkness of the tail have 
been oonsidered in Section X. On the 24th of August, the right braneh 
already showed an excess of lights and the contrast in density went on 
increasing until it readied a maximum about the time of the periheJio« 
passage. 

The size of the nucleus, and the quantity of light emitted by it and by 
the head generally, form the subject of Section XI. The diameter of the 
•otual solid nucleus most have been less than 600 miles. On the 2nd 
of October, the brightness of the hesd of the comet was 8800 timia 
greater than on June 18th, the increase by observation exceeding that 
computed by the usual formula, by 33 times. The difterence is refierred 
to an increase in the aggregate reflecting surface of the comet. 

The phenomena presented by the envelopes are considered in Section 
ZIL One of the most important of these is their regular suooassion, and 
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continuous ascent or expansion outwards from the nncleos. Seven dis- 
tinel envelopes have been reco|^iaed, and Ibeir history partially reoovered. 
The period between the elevation of the envelopes is fi>Qiid to bsvevsried 

irregularly from 4 days 16 hours to 7 days 8 hours. 

Section XIII gives an account of the outer faint veil. 

Section XIV relates to the deviation of the initial axis of the tail from 
the direction of the radius vector prolonged. This deviation was esti- 
mated at 1 8'. 

This volume oontaiin-a more thorough dtacoiaion of the physical pe- 
culiarities of the comet of 1858 than has ever been published respecting 
any other comet; and it will probably long continue to be the standard 
work upon this subject. Its mechanical execution does great credit to 
the Cambrtdge press, and the engraved representations of the comet have 
not, BO far as we know, ever been equalled by any similar work at home 
or abroad. 

2. Cornel II, 1862. — ^This comet was discovered, at the Dudlej Obser* 
vatory. on the eveninfr of July 18th by Mr, Thomas Simons. 

When first setMi it appeared as a nebulae considerably condensed at 
the centre, the light being intense enough to be easily obberved when the 
wires of the micrometer were illoroioatMl. 

On the evening of the 3l8t the embryo of a tail was distinctly seen, 
and as early as the 25th the light was more concentrated on one side^ 
showing that the tail was already in process of formation. 

As it is now approaching both the earth and sun, and being so favora- 
bly situated for observation, it will without doubt attain great brilliancy. 
At the present time (Aug. 15tb) the tail can be traced a distance of 13 
deffrees. 

The foUowtng are observations for position : 

M. T. Dudley Obaervatory. App A. R. App. Dec. 

1862, July 18 14»' 20" 03»-6 &^ 23«> 57«-68 +67** 46' 06'Hl 

25 9 22 18 -0 6 36 24 35 10'* 13' 25"'78 

26 9 20 45 -1 5 88 47 '78 70 39 04 •26 
Ang. 12 11 05 80-2 8 80 51 *50 81 20 01* -50 

July ISth. Comet compared with 10*5 Mag. star. 

ISOomp. A. R. 10 Comp Dec 

Aa = — 6»-45 Ad =-|-56" 

The place of the star was determined by tl)ree transits at the lower 
cnl mi nation observed with the Oicotl Meridian Circle. 

iaSL July 18tb. 10-6* App. A. R. App. Dec. 

6*» 24» 04»-08 +67* 44' 10»*18 

The observations of July 25, 26 and Aug. 12, were made with the 
Olcott Meridian Circle at the lower culmination. 
Fifteen wires were observed for A. R. and the times of transit leooided 

on tlie chronograph by the magnetic method. 
The observaUoas are not corrected for parallax. 

G. W. lIouGii, Assist. Dudley Obtervatay, 

Communicated by instructions from the Director. 

8. Companion to Sirius ; (in a letter to the Editors, by Lewis M. 
BoTHxaruBD.) — On the 8th of March last I received the number of your 
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lovniat for tlftl moiitb, and from it learned for the first time that Ifr. 
Clark had discovered a oompanion to Sinus. The eveniog proved a good 

one, and I readily saw the new companion with ray equatorial, by Fitz, 
11^ in. aperture and 14 feet fo<;al distance. My assistant, Mr. Wakely, 
also found the new star on the same evening in my absence. No meas- 
ures were made at that time, but I iiml oq examining the journal of the 
observatory the following ineasttrea reoordefl ; they were niiide with a 
filar micrometer and powera of 200 and 400— Mr. Wakely preferring 
the former and I the latter : 



Date. 


Po8. 


N0.0r HMM. 


DisL 




March It, 1862. 


85° 16' 


11 


8"- 96 


1 


u 12, " 


not taken. 




10"-93 


4 


« 26, •* 


8o°0l' 


10 


10"-24 


6 


« 27, « 


86* 01' 


6 


9"-67 


8 


" 28, * 


85* 24' 


5 


not Uiken. 




April 3, « 
** 10. *» 


85° 04' 


6 


not taken. 




84' 20' 


10 


not taken. 





Since hearing of the existence of this star I have never looked for it in 
vain ; its difficulty is not occasioned by faintness, but by its proximity 
to so bright an object as Sirius. I consider it decidedly a brighter 
star than either of the close companions in the trapezium of Orion — no 
reasonable amount of illumination in the field extinguishes it. Ou the 
6th of April, within five minutes after sunset, I set the cireles of the 
equatorial and found Sirrus, the daylight being abundant to read the di- 
visions, the companion was then quite distinctly visible ; and on the 10th 
of April Mr. Wnkely'a measures were taken by daylight. 

From these circumstances I should be inclined to think this new star 
variable, since it has hitherto escaped the scrutiny of many observers 
armed with sufficient optical power to see it ; or perhaps it must be 
added to the long list of evidences, that it requires a fiir greater power to 
make a new discovery than to reoognice it when known. 

New York, July 28, 1862. 

4. The Meteors of August 1 0th, 1 862. — It is probable that the fall moon 
which occurred this year at the August period has interfered to a great 
extent with the usual observations. There are, however, certain respects 
(photometric especially) which confer special value upon the phenomena 
as ezhibited through a screen of mild light just sufficient to obliterate the 
faint lines and leave none visible but the stronger and more brilliant. 
The records which have thus far reached us the present month come from 
the observers, Mr. B. V. Marsh and Mr. F. W. Russell. The station of the 
latter the present year was Wincliendoii, Mass., lat. 42° 40', Ion. 72° 12'. 
We remark, iu anticipation of the observations given below, two points 
especially : — 

First. The radiant on the morning of the 0th, although determined by 
only a few flights, is stated decidedly as a oirole of 5° diameter, in- 
cluding delta Cassiopeiae." But on Uie morning of tl}e 10th it was "in 
A. R. 41° 40', and N. P. D. 35° 15'." This change of position, although 
excessive, coincides — to a near parallelism — with the changes marked and 
suggested, as m invariable phase of these phenomena, upon onr frag- 
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mentaiy chart giTeii UuA year at p. 446 of vol. xxiH. The anhaec^uent 
obserrationA of the record do not partientarly confinn this motion ; neither 
are they sufficiently definite to discredit it 

SecanH. One meteor appeared "in the radiant" as "a stationary point 
of brightness." Tiiis is a fourth instance added to the three narrated in 
connection with our chart above specified. A phenomenon thus re- 
peatedly witnessed certainly deserves attention, on account of the over^ 
whelming improbability that either meteor of so limited a number should 
he directed so exactly in the h'ne of vision* 

Mr. RusselPs record is the followinpr: — 

" Saturday, ^9ug. ^th. — One hour. Two to three o'clock, A. M., 8 mcteotSi 
with radiant a circle of 5° diameter including h Camiopeie. 

l^e-moon being nearly full embarrassed the view, ss did also the mist 
The meteors sera wjBfO embraced in a circle of 30^ or 40'* radius about Per- 
seus. All but one or two radiated about the constellation Cassiopeia but ex- 
hibited no decided potnZ. Perhaps a large circle of 5° diameter, including 

would embrace mre or six of tiie flights. 

Smiay^ 1(M^— Two observers— W. G. Bryant and myself. 2h to 3h, 40 
meteors. 3h to3h 40m, 50 meteors. Ih 40m, 90 meteors. The radiant I de- 
termined to be a circle of \° 55^ to [1°] 59^ radius, having its centre very nearly 
in A. 4P4<K R. and N. P. D. 3S* IjK, or very nearly in centre of triangle formed 
by r^-y-k Persei ofBurritt's maps. About one-third of the meteors were in the 
N.E. and the remainder in the N.W. Of the meteors which 1 observed in the 
east all but two were conformable, or at least approximately conformable. Of 
^e Isst none passed more than one or two degrees outside of the circle. The 
largest meteor perhaps equalled Mars in brightness, 1.5 havinjs: trains. A sta- 
tionary point qf brightness loas observed in ihe radiant once. This radiant con- 
^rms very closely to that of 10th and 1 1th of Aug., 1861, as stated by B. V. 
Harsh. (This Joarnal, Sept, 1861.) 

p. M. — Began observing at 9h. 9h to lOh in east 13, all but one conforma- 
ble, in west 10, one with train. J Oh to llh in east 6, in west 4, all small. 
Shortly after the latter hoar the clouds, which had been increasing since 9h, 
eaosed so much embanaasoient that the watch had to be given np. Those 
meteors seen af»er 9h appeared to radiate from the position of the previous 
morning, but the clouds prevented any very accurate determination of its exact 
position. Besides the above, while we were arranging for the watch, we saw 
seven of the largest meCeois of the evening, two with trains, all radiating 
from Cassiopeia. 

Resume.— 10th of Aug., 8h 40m to II p. m.— 2h 20m--40 meteors. Of 20 
all but two conformable, three with trains. Evident radiant same as previous 

morning, 

Mondaif, lltk. — One hour. 8h to yh p. m. 4 meteors. One with train, 
three radiating from near 5 Cassiopeise, and the other (the first observed) non- 
conformable; 

Clouds prevented observations on the mornings of 1 1th, 12th and 13th. On 
the evening of 13tb saw two meteors, within a few minutes, radiate from Per> 
sens. This shows that the thickness of the '*ring* is probably near twelve 
millions of miles, the earth being six or seven days in psining throng it" 

Upon the above record we remark farther that whether the ninety me- 
teors seen on the morning of the 10th by two observers in 40™ are to 
be divided equally between the two to obtain the rate for a single ob- 
server is not clear; because it is not stated whether their attention was 
directed to the same or to different quarters or spaces of the heavens. 

The following valnable observations have been furnished, as made by 
himself, by Mr. Benj. V. Marsh in a letter to Pro! H. A, Newton > 
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Meteors observed at Germanioum (near Philadelphia)^ Pa, 

**1962, Aug. 11. From 0^ ^0^ to 1 ^ 0°> jl.m., 11 malaoisi 

1 0 " I 15 4 
1 15 « 1 SO « I 
1 30 " I 45 " 5 

1 45 « 2 0 « 3 

2 0 « 2 15 «• 7 
9 15 3 80 4 
2 30 " 2 45 " 4 

2 45 « 3 0 «* 7 

3 0 " 3 15 « 1 
3 15 « 3 80 " 4 

Tota1| 51 meteors in 3 hours. 
Weatiier perfeedy ctotr, IbH moon shiniiijc* 

Nearly all the above were eonfimnable— approximately at least — only two 

being observed that were certainly altopfether unconformable, but the direc- 
tion of motion in several wa.s uncertain because of the shortness of their path 
and their not beings in the direction to which the principal attention was di- 
rected. 

The most brilliant were aa foUowa: 
At 0 26i, north of CapeUa. 
0 98^, in the north. 

3 10b near Pereei-«p1endid-^left a wafy atreak whicb waa vWble 5 Of 

6 seconds. 

2 16, near 3 Persei — etreak lasting 1 to 2 seconds. 

3 34^ in S.E.— «trealc lasting 1 or 3 acRcondft 

3 2^, in Cassiopeia. 
Much the finest was at 2 10." 

It is greatly to be desired that some of the meteors above reported hy 
Mr. Marsh (particularly the 2'' 10"* near ^ Persei) may be identified by 
observers at other places. If any observer suspects an identity with his own, 
in this or in either of the instances, he is invited to commuuicate all the 
particulars of hia observationa, — aa Mr. Marsh Is nnderstood to have oor- 
reaponding jwrticolarB on record with which a comparison may be made. 

Albx. 0. TwiHiNG, for the Com, of Cmn. Academy, 

5. On nme North American Meteorites ; by 0. F. RAMMSLSBiRaw^ 

RamTTielsherff lias communicated to the Berlin Academv of Sciences an 
examination of the meteoric stone from Bishopville, South Carolina. 
His results differ materially from those obtained by Shepard and Sau- 
torioa von Waltershansen. He conclodea that tlie ailioeoii* portion of 
fhe atone ia not a simple compound, but probably a mixture, and that tho 
assumption that it contains a supposed trisilicate of magnesia (^g Si) — 
the chladnite of Shepard — is not justified bj the obflttved fkcts. Hia 
analysis of the stone gave, 

Si XI fln % ^Ta i Ign. 

67-62 2-72 1-25 0 20 8480 0 66 M4 070 0-80=99-79 

Eamroelsberg observes that this cooiposition somewhat resembles that 
of the olivine lilce substance from the Grimma ineteorfo>{ron analyzed by 
Stromeyer in which tbe latter found Si 61*88, 2^ 25-83, 0*12, fiii 0*31 

Am. Jooa. 8or.— Ssooiid Sanos, Yol. XXXI7, Nft lOL— tan., 1868. 
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9r 0'99, Ign. 0'45^97*92. The reseroUance is more inar&edy.if Uie pro^ 
toxyd of iron in the analyses be converted into ita equivalent weight of 
nMiDfoesia.* 

Kainrnelsberg also presented to tlie Aca<lemy, the results of the exam- 
ination of three so-called meteorites, which Dr. llornes of Vienna, had re- 
ceived from Prof. C. U. Shepard of Amherst College. In communicating 
the specimeDS to Rammelaberg, Dr. Hornes remarks that they are cer- 
tMnly not meteorites. The resnlts were as follows : 

I. So-called Meteorie Stom from Waterloo. Seneca County^ New 
Forit.— Accord in to Shepard it contains:- Si 78*8, S>1 6 28, f e 8-72, 
£[4*75, Crt.Mg (in ef|iuil quantities!) and loss 1'45. K.-unmelsberg con- 
eiders that this is without doubt notiiing more than a ferruginous clay. 
It is fur the most part decomposed by chlorhydric-acidr contains much 
more alumina than above indieated, and 6 pr. ct of wateii. On heating 
It becomes brick-red. 

II. So-called Meteorie Stone from RicMandj-near Columbia, South Car- 
olina. — It is a yellow to gray mas«.. showing occasional blacki^h points, 
and small lustrous kerntils of wiiat appears from the hardness to be quartz. 
Analyses by Sliepard and Rammelsberg gave, 

6i aH 9e ]iilg 6» Igik 

80 43 15*68 2*70 0^(^ O^SC 1« 10009 Shep^ 

10'48 2025 »88- 4^47 V21 ]r28 100*49' Kamm. 

Rammelsberg found that ehlorhydric acid had very Httle action on the sub- 
stance. Ht* considers that thieis also a day, and suggests that perhaps it 

is a fragment of a brick. 

III. So-called Meteoric Iron from Butherford, North Carolina. — 
This mass, in which Sliepard founds Fe 84'OOySi 13*57, P 1*31, and accord- 
ing to a partial analysis made in Wdhler*s Laboratory contains, Fe 87*1, 
Si 10*0, 0 0*4, is considered by Ramroelsbeig as nothing more than a 
piece of white pig iron of inferior quality. He found it difBculdy at- 
tacked by acids and determined it to contain 16*7 pr.ct, of silicon. — Jour- 
nal fur praktisrhe Chem.^ Ixxxv, 87. G. J. B. 

6. Ballettino Meleorohgico delP Osnervatorio del Collegio Romano con 
CSorrispondenxa e bibliogratia -ner Tavanzaroento della fiHica terrestre*. 
Boma, March 1st, 1882 — bt-weekly. — We have received the first 10 num- 
bers of this Meteorological Journal published at Rome, Italy. The Nos. are 
issued once a fortnight, each No. consisting of eight large quarto pages,, 
beautifully printed. They contain the meteorological, magnetic and 
electric observations made at the Roman College under the direction of 
Father Secchi, with fnll meteorological notes, and also dissertations upon* • 
various questions relating to terrestrial magnetism, to atmospheric eleo- 
trieity, the electric currents, the atmospheric pressure and temperature^ 
We anticipate mur^h valuable information £rom thienew vehicle of 
teoroiogical science. 

* From some iDrestigntions made by VtvIL J. Lawrenoe Sinith he had been Ied> 
to think that diladiiite nUgfat poaaibly prove to be a pyrajEMM; See ibis JuumaV- 
[2], xix, 163. 
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T. lOSCKLLAKlBOUS 8CISNTIFI0 XNTBLLIOKNCB. 

1. Editorial Correspondence — The Spectroscope. — The following letters 
from Professors Coon and Rood oontain interesting obsenrations with 
the spectroscope, which is hereafter to be regarded as an indmpensable 

auxiliary in the working laboratory. Tie instriment of Mr. Clark, with 
which Prof. Cooke's obsorvMtions wore inafle, lias a prism of flint glawi of 
about four inches on eaih face which is built up of several thicknt-sscs of 
plate gl<i6s cemented together by Canada baUani. This construction 
£icilitates the use of a large prism at a small cost, and the lines of june- 
tioQ are of no optical importance. 

CAMBRiroE, July 28, 

Ml/ detir SilHman : — T have a few moments, before leavininr Cambridge for 
the vacation, to make good my promise and give you the results of my experi- 
ment! with Clark's spectroecope. It has worked wonders in splitting up the 
various colored bands of the different spectra. Yon know that the yellow 
flodium band is doubled. I have succeeded in separating them, at least a six* 
teentb of an inch still retaining good definition. The red line of potassinm 
is also dooble, the two members being even wider apart than tfiose of sodium. 
The red lithia line, T think, is also double, but it is possible that I may here 
be deceived by the etTcct of diffractinn similar to that described by Dr. White 
in a late number of ^'our Journai The most remarkable result is that witii the 
broad orange band of strontinm. It divides np into a large number of bands 
or rather it appears as an orange space covered by a large number of black 
lines apparently perfectly similar to the Fraunhofer lines. On many of the 
other bands I have caught glimpses of similar lines, but the light has been so 
feeble t^t the results have not been equally satisfactory. la cmer to see then 
it is necessary to reduce the width of the slit to about the same size as that re- 
quired to show the Fraunhofer lines, but with the ordinary appliances long be- 
rare this point is reached the light from most of the bands has become too ^ble 
to be perceptible. I find that by flashing the salts into the flame the intensity cf 
the light is greatly increased and I hope I may in this way succeed in figuriDg 
the dark lines of the salt spectra at least tolerably well. The colored bands of 
these spectra are therefore no longer to be regarded as bands of light comple- 
mentary to the Fraunhofer lines, but as colored spaces themselves crossetf by 
dark lines. The bearing of these fiictson the ingenious solar theory of Kirch* 
hoff and Bunsen is evident. Veiy truly, your friend, 

JosiAB P. Coosa, Jr. 

9l On fritma of BitidfihMd ef CMon ybr sjrficol jmrposts, (from a letter of 
rra£ O. N. Rood to Pro£ B. Silliham, Jr.> 

Dear Professor: — T send you a stereograph of a lar^eepectraecope with Atr 
prisnis, which 1 have lately constructed for use in my optical studies. While 
the general arrangement is similar m principle to that employed by Kirchhofif 
in his large instrument, the construction of the prisms is peculiar and may be 
of interest to you. Three of the prisms are hollow, and filled with bisulphid 
of carbon, the fourth is of flint glass, the angles being respectively, 60% (U/', 
60", and 45". The frames of the prisms were made of cast iron ; after the 
faces had been worked nearly true, plane, parallel plates of glass were 
cemented on the sides with a mixture of glue and molasses. After a few days 
bisulphid of carbon was poured in through an opening which was then closed 
by a screw. So fkr the construction was old, and attended with a maft aerioos 
defect which has perhaps prevented tlie general introdnction of these prisma, 
for if the light from the slit be allowed to fall on a face of a prism thu.s pre- 
pared, and reflected from it along the axes of the observing telescope, it will 
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be ffttaoA ihtt the image of the slit is tUshrled to a greater or less degree ; far- 
ther examination shows tliat the glass plate has been slightly bent by the 
hardening of tlie glue, and in tliose of my preparation the curvature was con- 
cave. If two or more such prisms are used for the production of a spectrum 
a certain amount of confusion is alwajrs seen among the fixed lines ; platea of 
glass of even * of an inch in tJiickness are constantly affected in this mamMSV 
ajDd unless the evil be removed the prisms are of no great value. 

After many vesatiomi failim I have perfectly corrected thie difiSealty in 
A very simple manner : the prisms are finished in tlie way above described 
with glass of good quality, then a few drops of olive oil are placed on one of 
the faces and a plate of truly plane glass laid on it; the oil spreads out and is 
beld in position by capillary attnetion, the four cwnere are then secored by 
four drops of melted wax and resin. Optical contact is thus secured, and the 
slight curvature corrected: each face is in turn thus dealt with. The substi- 
tution of Canada balsam for oil I have also tried, but it is impossible under 
eeveral months to isikr any opinion on its merits. Large prisms of bisulphid 
of carbon thus corrected, while remarkably cheap, approach, I think, a degree 
of optical perfection not attainable by the best flint glass prisms yet produced, 
for even if the flint prism is of equal size with tliat of bisulphid of carbon, and 
optically une:$ceptionable^ the fiict still remains that the dispersive power of 
tne latter is greater,* 

Witb three sufh prisms of G0°, and a flint glass prism of 45°, a ray of light 
is reftttcted about a spectrum furnished whicn with the power I employ 
is ten feet long, the lines being as clear and sharp as those in an engravine, 
while the light is more than abundant. In examining the solar spectrum wiUi 
(this apparatus 1 have discovered many linee not laid down in Kirchhoff's new 
•od moiit admirable chart of the solar spectrum ; I menUon now merely two 
sew lines in the interior of the line D« mudog ia all three fine lines which an 
enclosed in this double line. 

Encouraged bv Uie excellent ^rformance of Uiese prisms, I am now engaged 
in constructing for my investigations a large instrument in which the reflaction 
is to be effected by from eight to ten of these prisms, carrying thus into effect 
a suggestion made by iUrchUofl'some few weeks ago in his paper on the solar 
spectrum. 

Before closing this letter one practical point remains to be alluded to: it is 

not essential that the plates of glass should have truly parallel sides, provided 
that the plates are cut in such a manner that their plane of refraction coincides 
vith the plane of reO^Uon of the prism. Sincerely, 
IVoy, Aug. 7th, 1862. O. N. Rood. 

8. Accent Iff the Vsleano cf Ckmdarave^ Peru, (about* lat Id'S., Ion. 

70^ W.), io a letter from Walter Stdakt Church, Esq., Civil Engineer 
in the service of the Peruvian Government—-" We made the ascent of 
the volcano of Candarave on Monday, the 12th of May with the Arri^ro 
and Lieut. Gov;ernor of Oandarave. Finding that it would be too much for 
a single day, we started at 2 o'clock ou Sunday to seek lodgings at the 
hue. The Governor was backing out at the last moment, when we found 
an opportune auxiliary in a Padre, who returning from maaa stopped to give 
US directions about the best road, and urged the Governor to go with us. 
The Indian yjllAgers however gathered about jus, amiliog at our making 

* While in Muoicb in 1857, 1 requested Pmf. Steinbeil to give me a flint glass 
jprism having the greatest attainable dispersive power. He furnished me at once 
with a prism which had what might be called an impracticably high dispersive 
power, stating that it was a feilure, the amount of o^d of lead being so great that 
the surfaces tarnished in a very few months. I have compared this prism with bisul- 
fhid of carboB prisns, aad lisd that tUs dispejsiye powftr ^ tiw latter is greater. 
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an attempl mi vineh w» aboald be rare to fiiil, ibr the momileHi, toeord* 

ing to traditioD, " would MPattoi0 us." At sunset we reached a single 
Indian hovel well up the mountain. Its only inhabitant was a little child 
of some ten years, who was much terrified at our approach and cuddled 
under the Ixid-clolhe.s to have a cry, but the offer of bread, which it de- 
voured voraciously, and kindly treatment pacified it The mother (an 
inheeile) had gone 10 milea Ibr iquashes and woold not return for a day 
or two. We removed the eobble^nee piled in the door way of the hut, 
mnd made ourselves at home, as best we could. Our stupid cook had by 
mistake substituted tobacco for coffee, forgot the tea altogether, and put 
the milk into a diity can which had soured it, so our precautions for a 
comfortable meal were tuiile. However, the arriero got up a savory 
**chupe,'* while Delgardo and I amiued ouraelfea looking on. An old ' 
Indian traveler happened along^ and joined our chowder-party, grefttlf 
snrprised at encouDtering us. The Governor prised him Ibr our gniM 
neit day, as by his account we were much off our road. 

The night was a remarkably mild one at an elevation of 12,860 feet, 
and at 6 the next morning we were in the saddle climbing the roountain^a 
base. We pushed the poor beasts to their utmost capacity, fitr above the 
snow-line, among the Andes' lilies, and balls of hard sponge like looking 
mosSi end passing to the N.W. escaped the deeper snow, which in aS 
these sierra is melted almost entirely from the inland side, by the warmer 
winds. We attained at 20 minutes to 9 the very cone where the sandy 
sides were interrupted by a mane of ragged rocks. Here the Indians 
•topped, and neither persuasion, bribes nor threats would make them 
budge. They valued their lives more than anything else, and we were 
sure to be swallowed" if we went up. They would hold the beasts- 
watch us, and offer ovations of coca to the mountain Deity for our safe 
return ! So away we went on foot, climbing very slowly over the loose 
rocks, and resting at short intervals to enjoy the scene, which became 
grand beyond description. Three long houie and more we struggled up — 
the path growing steeper and steeper, until 12 m., when we stcKKi on the 
lowest edge of the crater^s lip^ broken away by the huge rooks it bad 
heaved out. Respiration became diflBcult^ and the poor arriero could 
hardly move. I carried the barometer, fearing to trust even my compan- 
ion with iL They told me 1 was very pale; it certainly required great 
effort to eltmb round the rising edge of the great hole we ha4i rsaehed, to 
a bluff, forming its summit, when directly the **Soroche,*' or **Puna,* m 
the natives call it, overcame me. This affection is very similar to setr 
sickne^s — it attacks some persons very violently, belching blood from 
nose and ears." 

[BaroQ Tsuhudi says of this affection — ''In the heights of the Cordillera 
the effect of the diminished atmoepherio pressure on the human frame 
diows itielf in intolerable symptoms of weariness and an extreme diiB* 

enlty of breathing. The natives call this malady the Puna or t h e 5oroeAs^ 
and the Spanish Creoles give it the names of Mareo or Veta. Ignorant 
of its real causes they ascribe it to the exhalations of metals, especially 
antimony, which is extensively used in the mining operations. The first 
symptoms of the Veta are usually at the elevation oif 12,600 feet above 
dhe sea. These symptoms are vertigo, dimneis of sight and hearing, pain 
in the head and nausea. Blood flows from the eyes, nose^ and lips. 
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Falnliag fitoi tpittinff of blood, and oklier daagerons symptomt, nmlHj 
Attend severe attadai of Veta. The tenmtiom which accompany tbi« 

malady somewhat resemble those of sea sickness, and hence its Spanish 
name Mareo. But sea-sickness is unaccompanied by the distres-sing diffi- 
culty of breathing experienced in the Veta. This disorder sometimes 
proves fatal, and 1 once witneesed a case in whiuh death was the resolt." 

I had fortunately hot a slight attack, and soon felt relieved eooogb to 
take an observaUoo, which, to our great surprise, showed us to be l^tt62 
feet above the sea — moj'e than 3000 feet higher than Mount Blanc and 
260 higher than the ''Misty" near Arequipa, as measured by Humboldt. 
Our vi(>w had widened into a command of the whole aierre and its rami- 
fioatioiis, bondreds of miles In area. To the aonth and west lay the la- 
goon of Gandarave,— H>nr mountain road back to Tacna, joined on the 
aast by a long ridge, over which ran a water course ( Acquia) to the vol- 
cano of Zutupaca, — the snow-tops running towards Arequipa. North- 
ward stretched the Alto of Puma, and northeast, the red rocks of the 
Machita Pass peeping out from the snow in strong contrast. Just 
above Tarrata, nearer our base, we saw the several Quebradas, fuminhing 
oetlets for the thaws through the rivers Totona, OHijaaso and Pasto 
<3rande — and away beyond all, the blue sea, which they never reaehf be- 
ing quite dissipated in irrigation. 

There was little interesting in the crater itself, dormant some 83 
years — no lagoon or birds, as reported, only a little frozen puddle, the 
drainage of a diameter of some 400 feet, and a depth of perhaps 100^ 
and only two or three small bits of sulphur. Descending we took the 
•and or voleanio ashes which, as on Vesuvius, lie at a steep angle of re- 
pose, making an easy path for the weary climber on his return. Behiud 
lie two smaller peaks from which tlie Indians gather sulphur for miirket. 
In the base of the nearest is a huge hole, which but for its elevatiqu we 
should have supposed to be the entrance to a mine, the vent perhaps of a 
lateral eruption. Towards it we traced the huge tracks of a cougar. 
We continued on foot to the Indian hovel, which we reache<l at sunset— 
the little child was gone. We mounted our mules just as the full moon 
roee and reached the village, 12 miles off, at a. m." 

4, Retorts. — The retort is one of the chemist's most useful instruments, 
•ad yet, while such great improvements have been introduced intochera- 
ieal apparatus generally, it is still made of the old shape, with little or 
no variation. 

With very little additional trouble, our glass houses might make retorts 
inch as would be of the greatest convenience to chemists. In a great 
many operations the stem of the retort is raised, so that liquids may flow 
back, and only gases pass over: in these cases it is difficult to make a 
tight fit with a cork, inasmuch as the latter only touches the glass at a 
single line, and if much force is used the glass breaks. Retorts should 
be made for this express purpose, with the stem finished like the neck of 
a flask. Again, flat-bottomed flasks have almost entirely taken the place 
of round-bottomed; why should we not have flat-bottomed retorts? 
Theu too when dry substances are to be distilled, it would be convenient 
to have retorts with their tubes diminishing to quite a small siie, in order 
to be oonneeted by india rubber tube with onlinary siied g^aas tube. 

•Tiravels in Pnn, p. 207, (Anerioan editioii). 
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Thk form would also be ooDveDifnt for the purpoaes Ant ikbof* fdbrvid ^ 
it H Irae that this Int furm is often gifen to the necks of MCon* by di« 
ebemist binself with the blowpipe. Hut it would he convenient to 1miv« 

the time saved which is wasted on this mechanical work, and it would 
be better done in the glfVss-house. Any manufacturer who would give 
his attention to these matters would confer a beuefit on chemista, and 
would doubtless find his account io doing^ M. o. L. 

6, Oid ftknie wUk new /mw.— Sometibe siooe it wm nrsed that tb« 
word telegraph " as applied to the dispatch sent was MDoiguous and 
liable to be mistaken for the instrument itself, and the new word " tele- 
gram" was coined to remove the objection. Somewhat reluctantly the 
new comer was admitted, and now we are asked to consent to " photo- 
grams."* If we asseut to this innovation how can we object to paragrams, 
Mtpgnuns and lithogramst 

OBiTiTAinr. 

Makcel de Sbrres died on the 22d of July at Montpellier (France) in 
the 82d year of his age. He was a corresponding member of the Academy 
of Sctences at Paris, and Professor of Geology in the Facility of Sdeneca 

at Montpellier. He belonged to the same family with the celebrated Agri- 
culturist, Olivier de Serres, a family famous in civil life, he himself having 
exercised the functions of a Councilor from 1814 to 1852, and published 
a work in 3 volumes entitled : Manuel des Cours d^Assinea. But his 
repotation rested chiefly upon his scientific labors, especially in the de- 
partment of philosophical natural histoiy. He belonged to a data ni 
Samnls rare now-a-days, who embraced at one grasp all branches of sci- 
ence, seeking rather to illustrate one by another than to apply himself 
exclusively lo advancinp; the progress of one alone. He thus studied plants 
and auiuials in their mutual relations to both living and fossil species, the 
laws of the succession of species on the globe, their geographic distribu- 
tion, and in some cases their anatomy as well as their physiology. Hia 
original researches embrace a wide range, e. g., in comparative anatomy 
we liave his Memoir on the eyes of Insects ; in Geology and Palaeontology 
are his researches on Caverns and their bones ; and those in the Tertiary de- 
posits. He published an extended work on the Mosaic Cosmogony and 
Its relation to Geology, and others on pure Geology and Mineralogy, while 
bis Mimmte nar let terrams du midi de la Fr«mee occupy an important 
place in the history of Geology. He was the pupil of the roost dis- 
tinguished masters of the Ust generation, of Haiiy, Alex. Brongniart and of 
the leaders in moral and ethical sciences, having been originally destined 
Ibr the church. A commission from Daru, intendent general of the great 
army then in Austria, called him in May, 1809, to Vienna as inspector of 
Arts and Manafactnres, a commission which resulted in great benefit to tht 
arti» manufactures, agriculture and commerce of France. The new dooo.* 
ments which he collected during this military journey furnished the mate- 
rial of sixteen volumes, which appeared under various titles from 1814 to 
1823. He was a man of vast industry and untiring energy, filling with 
exactness his post as Councilor of the Court, be discharged wilh zeal his 
duties as Professor, printing at tha same time In the SSentific Joomalsi 
MDdn on Molojior, palasontolology, geology, while he pubUibed i^ 

• BaUne. FUL Msg. Bee, 1861, p. 479. 
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tlM intetriiil Joarnalfl deUilt relative to prooenes upon whleh he had 

collected note». Few men have lived whoM exieteoctt was more compietety 
filled than that of Marcel de Serres; few savants have displayed greater 
activity and found themselves in a position so favorable to render service 
to science. With mere ambition, and in another field, he might have 
reached a high station in the State, but his desires were not in the direc- 
tion of political dietinetion. Simple in his taateSf hind and polished in hii 
relations, more devoted to science than sensible to the howm to which it 
led, he seemed neither to doubt or to cultivate his own lepotation ; happf 
"witliout applause and famous without ostentation. 

■ II. H. DE Sknarmont: died very suddenly (j^ijed 56 years) at Paris on 
the 30th of June at 2^ o'clock a. m., of syncope consequent on inveterate 
floot. The appreciation of his loss was such in Paris that the Academy of 
Sciences immediately adjonmed on hearing of the decease of their distin- 
gnished associate. To quote the words of the Secretary, ''In the state of 
general consternation which this unexpected news had produced on the 
Academy and upon the public which had come in to attend tlie session, 
they could think of nothing but their sad loss. Therefore on the motion 
of Messrs. C^evreul and Combes, who appeared as the omns of the 
public grief, the asaembly dispersed, the prey of the most lively emotion.** 

His death leaves a great void in the Academy. He will be keenly 
missed by all the younger men of science whom he loved to enooarage 
and of whom he was the eloquent advocate. 

Mr. de Senarmont was f rofcissor of Mineralogy in the School of Mines 
at the time of his death. 

Br.HiHBiCB Gbobq BaoNv: Professor of Natural History in the Uni- 
versity of Heidelberg, Baden, died suddenly of disease of the heart at 3^ 
o'clock, p. M., on the 5th of July, in the 62d year of his aj::?. This death is 
a great loss to science. Dr. Bronn was a most successful and laborious 
author in Palaeontology. Since 1 824 his contributions to Zoology, Geol> 
ogy, Mineralogy and Pdseontology have been unceasing. The list of 
titles of his contributions in soology and geology alone in Agassis's Biblig. 
Zoolog., reaches thirty-eight, up to 1848, only. His great Avoik Ze- 
th(ta Geopnostica, appeared in a new edition from 1851 to 1856. Since 
then he has been chiefly occupied with an elaborate illustrated Treatise 
entitled, ** Die Klassen und Ordnuogea des Thier-Jieichs wissenschaften 
dargestelt in Wort und Bild." 

This remains incomplete, the last part which has reached us being No. 
16 of the 3d volume, containing Malacozoa. 

His Index Palceoniologicus^ 3 vols., 1848-49. Part 1st, N'omenclator 
palceontolofficus, a-z, pp. 1381 and Pars 2d, Enumerator pal cpojiiologicus, 
pp. 980, is one of those works of vast and exhausting labor which few 
have the courage or knowledge to undertake, but the value of which, as 
of a good lexicon is inappreciable : would it could be brought down 
to date ! 

On the 23d of January, 1 862, he lost his old teacher, colleague and 
co-editor, Prof Leonhard. The Journal (Neues Jahrbuch fiir Mineralogie, 
Geologic, etc., Heidelberg, 1830-1862)80 long associated with the names 
of Leonhard and Bronn, will be continued by the same title and under 
the same nainesb Pra£ Bfonn leaves two sons, Leopold and Henrich 0« 
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GmRAL Isaac I. Stbyens, U. S. A<, 
new Fairfax Court House, Virginia, Sepi 1, 1862. His labors in the 

explorations and surveys on the 49tli parallel north latitude, when Gov- 
ernor of Washington Territory, form a valuable addition to our knowl- 
edge of the Physics and Geography of the North American continent. 

YL FBOOEEDINOS OF 80CDETIBS. 

Proc Bostow Soc. Nat. Hist, (continued from p. 804, toI xssiii) 1861. Vol viii 
—NOVEMBER. — 224, The Acalephan Fauna of the Bouthera coast of MasnacJia* 
•etts (Buzzard's Bay); Alex. Agassiz (oral comisunicatioo). — 226, Homologies of 
Badiata ; L. AaoMtiz.-^iBZ, Chemical analysis of a Meteoric Stone from DbttrawaU% 
India; C. T. Jackson. — 235, On the Homolntrjes of Echinoderms; L. Agaxsiz.^ 
289, The Taconic aod Lower Siluriao Eocks of Vermoot and Canada ; /. JUareou,"* 
S68, Note on cleaning Diatomaoett: Arthw M, .fiiDftganifc^266, On Melania (Am- 
nicola) Lapiilaria ; James Lcxois. — 266, Preparation of the bones of a supernume- 
rary leg from a goose; exliibit«d by Prof, lI^Aafi.— 867, Report of the Building 
Committee, preeenting a plan for the New Hall of the sodety, fire-pmof, fipncioua, 
and conveniuiit for the Library and Cabinet, to cost about $68,000.-268, Specimen 
of Dumeykite from the vicinity of Portage Lake, Lake Superior; pre«ented by Dr. 
C. T. Jackson. — 258, Accouut of 27 specimens added to the department of Compar- 
ative Anatomy : being the auimals suffocated by smoke from a fire in Goodwin's 
Menagerie ; Dr. T. C. ir/jife.— DKCKM BER.— 261, On new Genera and Specie.«« of 
Starfishes* of the family Pycnopodidaj { Aster acanthion Miill. ami Tiofich.); William 
i8(impson.**278. Descriptions of twtj new species of Shells; Temple Prime. — 274» 
Lateral symmetry in Brachiopoda ; N. S. Shnlcr - — 280, Descriptions of new Genera 
aod Species of Shells; A, A. Gould. — 284, Discussion on the depth at which animal 
Ufio exists in the sea; Mareou, OotUd, AgoJtnz, and Dr. J. Pickering. — 285, On the 
of a Horse Mackerel, exhibited by In. B. J. Jefrien. — 286, On the geology of 
Anticostl Island, in the Oulf of St. Lawrence; Jx.8. 8haler.—2B'd, Obierrations 
vpou the Rocks of the HiasiHsippi Valley which have been referred to the Che- 
mung Group of New York, together with Description'^ of New Specie^ of Fossils 
from the same horizon at Burlington, Iowa; G. A. White aod JL P. WhUefield — 
Vol. ix, 1862. J A NIT ART.— 8, On the StrocCnre of the valve of the Diatomacesa ; 
Charle$ Stodder. — FEBRUARY. — 8, Description of new species of Fossils from the 
Pevonlao and Carboniferous Rocks of the Mississippi Valley ; CharUt A. WkU§t 
of Burlington, Iowa. 

Prockeo. op Acad. Nat. Soi. Pbilad., 1861 (continued from. vol. xxzii, p. ]60)( 
—DECEMBER.— p. 391, Descriptions of Eleven new species of the genus Unio 
from the United States; haac Lea.—''d9S, Descriptions or seven new species of the 

fenuB lo; Juaac ica.— 394, A revision of the specie-^ of Baculitcs, described in Dr. 
lorton's " Synopsis of the Cretaceous group of the United States ,'" W. M. Gnbh — 
896, On the' MoUuaca of Harper's Ferry. Virginia ; Geo. W. Trifon, 399. On 
BqwduR Amerioanut, Mitchell, referrini^ it to the genus Odontaspis, Agaasif; ChM, 
Cunrad Abbott. — 402, Mono{;raph of the species of Sphn-riuni of North iind South 
America; Temple Prime — 4U9, Descriptions of new Palaeozoic Fossils from Kentucky 
and Indiana ; miiuM 8. Xyon.— 414, Deacriptiona of three new apedea of Mtillnaoa 
of the genus Sphenuni ; Ihn-ple Prhne —4 1 5, DeacripUona of new Lower Silurian 
(Primordial). Juraasic, Cretaceous, and Tertiary foadla^ ooUflCted in Nebraaln^ hy the 
Exploring Expedition under the command of Capt Wm. P. Raynolde, U. 8. Top. 
Erii^rs. ; w itli some remarks on the rocks from which they were obtained ; F. B. 
Meek aod P. V. Uaydm.-^^t Description of ^'ew Plants from Texas; 8. B. Buck- 
lqr.^68. Description of a new Qoadrumanona Mammal, of the genus Midas ; ff, 
8iaek. — 465, Synopsis of the recent species of Gastrochenidse, a family of Acepha- 
lous Mollusca; Geo. ir. ?V//on, t/r— 494, On the genera Panolopus, Centropyx. Aria* 
telliger and Sphsrodactylus ; JF. D. Cope. — 501, Synopsis of the Sillaginoids ; 7^«o- 
dore Oill.— b05, Description of a new species of Silhi^o; T. Gill. — 607. Synopsis of 
the Ch«nichthyoid8 ; T (r'tV/.— 510, Synopsis of the tiarpagiferoids ; T. Gill.— 612, 
Synopsis of the Notothenioiils ; T. Gill.—b2'i^ Observations upon certain Cyprinoid 
fish in Pennsylvania during the summer of 1861 ; oral communication ; £. D. Cop$t 
-^624, Remarks of the Ailanthus Silkworm : oral communication ; Dr. StewarUon. 
1862* January. — p. S, Notes on some of the American Ash trees (FraxiQtis)i 
AsL #001. BOL— flMom flBtnst Vofib ZZZXV, Neb 10L-4m« UQIl 
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vhih demiptioDS of new species ; 8. B. Buckley.— Dwflriptioos of new plants ftmk 
Texas: No. 2; S. B. Buckley. — 10, On the uniformity of Relative Characters between 
Allied Sjpecies of European and American Trees; Tho». Meehan. — 13, Notice of a 
■ewapeaes of Hemilepidotus, and remarks on the group (Tcmnistiae) of which it is a 
member; T. GUI. — 14, On the subfamily of Are:entininR>; T. GUI. — 15, Appendix to 
the Sjroopsis of the subfamily of Percinte ; 2\ Gill. — 16, Note of the Sciffinoids of Cali- 
fornia; T, FBBRUABT.— 81, Deeeriptiont of new Gretaoeom teili fnm. 
Nebraska Territory, collected l^tbe expedition sent out by the Government under 
the command of JLieut, John Mallaii, U. S. Topog. Eng., fur the location and con- 
•tevetion of a vai^n mad from the sources of the Missouri to the Pacific Ocean; F, 
B. Meek and F. V. Hayden. — 28, Monograph of the species of Spha>rium of North and 
South America i Temple Prime. — ;i8, Note on the classification of CerambTcida. 
with descriptiom of new species ; John L, LeCorUe.—4Z, Synopds of the Mordet- 
lldai of the [Joited States; John L. LeConte. — 62, Note on the species of Calosoma 
hihabiting the United States; John L. LeConte. — 64, Descriptions of certain spe- 
cies of Diurnal Lepidoptera found witliin the limits of the United States and Brit- 
ish America: No. 2; Wtn. H. Edwards. — 68, Description of a new Cardiom from 
the Pleistocene of Hudson's Bay ; Wm. Slimpson.'—59, Additions to the nomencla- 
ture of North American Lepidoptera; Aug. R. Grote. — 60, Synopsis of the species 
of HolcosuH and Ameiva, with diagnoees of new West Indian and South American 
Colubridae ; E. D. Oopfi. — 82, Monograph of the speries of Trogosita. inhabiting the 
United States; Geo. H. Hortu—S^, Descript ions of Plants : No. S ; S. B. Buckley.'— 
100, Note No. 2: On Qaerenabatirophylla. Mich.; 8. B. Buckley.— UAB^H.—ldi, 
Bynopsis of the family of CSn^bitoids; T. GUI. — 122, Description of a new species 
of Cirrliitus o/feriM^h T. 124, On the limits and arrangement 

of the fiunily of Soomhroids ; T. GiU.-^\2^, Deecriptfons of new species of Alepido- 
eauroidfc ; T. Gill.'— 152, On a new species of Priacanthus discovered in Narragaupctt 
Bav, R. 1.; T. OHi, — 183, On an oceanic Isopod found near the southeastern shores 
of jfaasaehnsetts; Wm. Sihnpwm.'^lZi, On the West African genus Hemiebrrana 
and descriptions of new species in the Museums of the Academy and Smithsonian 
Institution; 2\ W//.— 140, Catalogue of the Fishes of Lower California in Smithso- 
nian Institution, collected by Mr. J. Xantus; T. Gill. — 161, On some new and little 
known American Anura; E. D. Cope. — APRIL. — 161, Notes upon the " Description 
of new plants from Texas, by S. B. Buckley," published in the Proceedings of the 
Academy of Natural Sciences, Dec. 1861 and Jan. 1802 ; Asa Gray. — 168, Descrip- 
tions of ten new species of 1Tni<mid8B of the United States; haac Lea. — 169, De- 
scription of a new genus (Trypanostoma) of the family Melanidte, and of forty -five 
new species; Isaac Lea. — 176, Description of two new species of exotic Uniones 
and one Monocoudyloea ; Itaae Lea.—-Vl^y Contributions to Neotropical Saurologj; 
E. D. Cope. — 188, On Neosorex albibarbis ; E. D. Cope. — 189, On Lacerta echinata 
and Tiliqua dora; K D. C<>ptf.— 191, On the classificatiou and synonymy of the 
recent species of Pholadidis; Oeorg* W, Trytm, Jt.^tiX, Descriptions of certain 
species of diurnal Lepidoptera, found within the limits of the United States and of 
British America: No. 8; Wm. H. £du>ard*.^22(it Synopsis of the North American 
Ibms of the ColjmbidsB and Podicipidw ; Elliott Covet. — 288, On a new genus of 
Fishes allied to Aulorhynchus and on the affinities of the family Aulorhynchoidae, 
to which it belongs ; Theodore Crt/^.— 236, Kemarks on the relations of the genera 
and other groups of Cuban fishes; TTieodore Oitl. — 242, Catalogue of the Fishes of 
Lower California in the Smithsonian Institntion, collected by Mr. J. Xantus : Part 
II; T. Oill. — 246, Descriptions of two new species of Vespcrtilionide, and some 
remarks on the genus Antrozous; Harriion Allen. — MAY. — 249, Catalogue of the 
Fishes of Lower CaUfornia in the Smithsonian Instilation, collected by Mr. J. Xan- 
tus: Part III; T. GUI. — 262, Description of a new genus (Goniobasis) of the family 
Melanidffi and eighty two new species; Isaac Lea. — JUNE. — 272. Descriptions of 
eleven new species of Melauidsc of the United States ; laaae Lea. — 274, Notes of a 
collection of the Fishes of California presented to the Smithsonian Institution by 
Mr. Samuel Hubbard; Tlieodore Cri/i.— ^282, Synopsis of the epecJes of Loplio- 
lirandiiate Fishes of Western N'orth America ; Tkeoaore OilL^iM, Descriptions of 
new genera, subgenera and species of Tertiary and Recent shells; T. A. Conrad. — 
291, Revision of the Gulls of North America : based upon specimens in the Mti- 
eeam of the Smithsonian Institntion ; JSlHott Coma.— 812, Catalogue of Bhrds eol^ 
lecter! by the United States North Paoifir Surveying and Exploring' Expedition, in 
command of Capt. John Rodgers, United States Kavy, with notes and descriptions 
of new tpedM; /oAn OlaMin. 
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Sheffield Scientific School of Yale College. 



F ACUIiT Y. 



Rev. THEODOUE U. WOOLSEY, 
WlLUABf A. NORTON, H.A., 
JAMES D. DANA. LL D., 
BENJAMIN SILLIMAN, J*., ltf.D., 
Rev. CHESTER S. LYMAN. 
JOHN A. PORTER, M.D., 
WILLIAM D. WHITNEY, P||.D^ 
GEORGE J. BRi:8H, M A., 
SAMUEL W. JOUNSON, M.A., 
LOUIS BAIL. 
VL a WHITE. M.D^ 



D.D. LL.D., Prksidrnt. 

Profettor iff Ctvtl Bngintenng. 

Pro/e»8or of Natural Hhttory. 
Professor of General and Applied Chemiftry. 
Profestor of Jndu$lrial Mecltanics and Phystcs. 

Profettor Ofgmm Chta^rjf. 
Frqfntor of Modem Language*. 
Professor of Metallurgy. 
Profejtsor of Anulyiical and Agricultural Chemistry 

iMbnutar in Dnadttg and De»igning. 

iMfmefor w Bolamy. 



Ai^ttants in Chemistry and Engineenng are included in the corps of instructora. 
Lecturca by the I'resiident and by Professors of ihe Academical, Medical, and I^w 
Depnrimenu form p«rt of ihe General Course ia tbii School, and are also open to siudenta 
of the special ooaraee. 

The building of the Scientific School rnntains, hcsidop the iisiml recitation and 
lecture rooms, extensive Metallurgical and Analytical I^horaturiON. and rrimmodiitus 
haila for Museums. The inRtiluiion is providc<l, both in ilH ( hemical and Knguieering 
departments, with the moat approved apparatiiM and in»trunienta of research, wiio numer* 
MM diagrama and modela, aiia with eitansive minefalogical and OMtallurgical oalldciioaa. 

Thraa dittinot (Mnraaa of inatraciioa are given. 

A Gknrral Coursk, ■ cmhrncinp: Analytical and ncscriptive Geometry, Spherical 
Trigonometry, the Theory and Practice of Urawnig, Praciical Surveyms, Mechanica, 
Phyaiea, llieoretical and Agricultural Cliemistry, Astronomy, Geology, Plivsical and Po- 
Uueal Cteogruphy, German, French, Rhetoric, Logic, Hiatorjr, Eoguah Language and 
Uteramre, etc., extending over three years. 

A course in CuEMisTHr as'o Nitural Scievck, including Theoretical, Analytical, 
and Agricultural Chemistry, Metallurgy, Mineralogy, Geology, Botany, Fhyaics, French 
and German, extending over two years. 

A course in EsaiNEERiNO, comprising Analytical and Descriptive Geomeiry, Theory 
of Drawing. Geometrical, Mechanical, and Architectural Drawing, Ditferentinl and Into- 
gral Culruhis, Theoretical and Applied Mechanics, Practical Surveying, Field Engineer 
ing. Science of Cunstructi m, ana Frenrh or (icrman. occnpyiQg two yeara, and imlowed 

by a higher course of Engineering occupying one year. 

Terms of Artaiusjon.— The applicant mu!>t be at least sixteen years of age, and, if a can- 

didate for a degree, must sustain an examination in Arithmetic, Algebra, Geometry, Plane 
Trigonometry, the EtementH of Natural PhiloNuphy and Chemintry, English Grammar 
and (<r'OL;T:ipiiy. Perhons uiio iire not candidateN for a degree may in certain casea be 
adnuiied to the fspecial courses wuliout examination. 

£f peiiws.— Pee for instraetton, 9100 per annum. Stndenta of Chemistrr will be at an 

addiironal expenhse of $33 per annuiii for apparatus, fire, and materials. These Cbaigea 
are divided among the terni» iii proportion to their length. 

/)^^ranr.— The degree of Civil Enoinebr will be conferred on persons who have soc- 

cesblolly pursued the lii!jhi'r i nurse in Enginoerin.'. The d.'tfrnp (if Bvciiekor of Phi- 
losophy will be cuuferred on liiose who have completed either of the other coun^es. 

Tenm and Vacationa^The first term of the collegiate year coraroences Sept I7tb, 

and continues fourteen weeks ; the hecund begins Jan. 7th. and continues fonrieeo 
weekx ; the liiird cunimencpu .May 6ih, and conimues twelve weeks. The first term is 
followed by a vacation of two weeka, the seoond by one of three weeks, and the thinl 

by one of >*evcn weeks. 

For further information, adcirtss Profs. JuJl.S' A. PoRTER or Gko. J. Bai'sn. 
Yoie College, New Haven, July, 1862. GEO. J. BRUSH, Sec'y. 
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CHEMICAL BALANCES AND WEIGHTS, 

MANUFACTURED V.Y 

BECKER & SONS, 



No. 1. Assay Balance, loaded wilh 1 gramme in each pan sensi- 
ble to tnilligramme, ....... $40 

No. 2. Chemieal Balance, sensible to milligramme, with its 
load of 50 grms., ........ #40 

No. 3. Same carry iDg 200 grms. and sensible to milligramme, 

with rider, ' . . . $48 

I)ilto, with self-acting arrest for pans, .... $53- 
Ditto, wilh adjustable shelf for supporting beaker of water 

when taking specific gravities, $62 

No. 4. Balance sensible to ^ milligrms. when loaded with 1000 
grms. in each pan, with new improved arrangement for lifting 

the charge off the knives, $100 

Pine BalanOOS of every capacity made to order. 
Weights either grain or gramme for No. 1, $6; No. 2, $8; No. 3, 
$10; No. 4, $15. 

REFERENCES. 

Becker & Sons are permitted to refer to Profs. W. A. Norton, 
Geo. J. BaosH and S. W. Johnson, of Sheffield [Yale] Scientific 

Scliool. Sept. 1861.— f»f.] 

EDWARlD"d KEL L E 

^JMCTMC^atli CMMSJVMST, 
(Profbssob of Chbmistbt, Gboloot and Minbralogt,) 
Importer and Manufacturer of all kinds of CHEMICAL AND PHK 
LOSOPHICAL APPARATUS, and PURE CHEMICALS. 

Cal>iiiotss4 oT I\Xillel•a.ls!^ ioi* ^^Jile. 

At the Old Stand, 1 IG Jolui St., New York. Established in 1846. 
Kellly's Illustrated Catalogue containing over 300 cuts, will be 
sent by mail on application. May, i860.— tf. 



HENRT KRAFT & SON, 

CHEMISTS. 

Laboratory, Hiuhing Avenue, near Walworth Street 

Residence, cobnee Bedfobd and LaFatbttb Avenues, 

ApiiK 1661.— [3ta • BROOKLYN, NEW YORK. 
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Art. XXV. — On the Saliferous JRoch and Salt Springs of Michi- 
gan; by Alexander Winchell. 

The perfectly dish-shaped conformation of the strata of the 
kmer peninsula of Micbiganj has prevented tbe escape to the sea 
of soon soluble sabstances as were originally embraced in tbe 
marine deposits from which the rocks were formed. Were there 
any point in the marein of one of these rocky basins, lower than 
its central portions, chance for escape of all its soluble contents 
would have existed ; and it is doubtful whether in such case, 
brines could have been retained to the present day, in any con- 
siderable quantity. Our subterranean peninsular basins are 
comparable with the superficial basins in which the salt lakes of 
the world are located. Neither class of basins has an oatlet 
The basin of lake Superior was once filled with water as salt as 
that of the Great Salt lake. Botb have reoeiyed aooessiona 
of freshwater; but while one has been drained by an efflux 
which has continually carried away some portions of the chlorid 
of sodium, the other has been drained only by evaporation. 
The salineness of one has been reduced almost lo an infinitesi- 
mal quantity ;* that of the other is unimpaired, if it has not 

* Oiven tlw time required for tho effinx through the Straits of St. Mary, of a toI> 
umo of water equal to the usual contents of Lake Superior ; given also tbe minute 
percentage of cblorid of sodium still remaining in the water of the lake ; it is re- 
quired to determine bow long the processes of dilution tbroogb meteorological pre- 
cipitation and drainage through the Straits must have been continued to reduce the 
seii-water which ori^iaally filled the lake basin to the degree of weakness which it 
has now attained : dkn^ardiog the ddorids derived from tbe drainige VBten flow 
ing into the lake. 

Am. Joub. Sol-Segow Ssuss, Vol. XXXIV, Na ilov., im 
40 
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actaally been strengihened by ihe loBS of more water than it baa 
leGeived. 

The subterranean basins of Micbigan famish us with three 
" great salt lakes." The principal one of these is shown, for the 
first time, in the First Biennial Report" of the geology of the 
State (1860), to occupy a position between the Carboniferous lime- 
stone and the sandstones at the base of the Carboniferous system 
— being on a parallel with the gypsiferous formation of Nova 
Scotia. It is a mass of argillaceous, gypseous and pyritous 
abaleS) with thin beds of arenaceous and magnesian limeitone^ 
and beds of pure gy paum from eleven to twenty feet in thickness. 
The aggre^te thickness is from 180 to 200 feet Its ontcrop de- 
scribes an irregular circle^ embracing the central portion of the 
eninsula. It underlies an area of 17,000 square miles, em- 
racing the whole of 19 counties and at least half of 16 others. 
This assemblage of strata, though probably included in the 
American representation of the Mountain Limestone of the Old 
World, has received the local designation of Michigan Salt 
Group. 

Seven hundred and fifbr feet below this is the Onondaea salt 
gronp, the circuit of whose outcrop is traced from Monroe 
county to €hdt in Canada West, thence to Mackinac island, Mil- 
waukie and southward. The supply of brine in these strata has 
not been ascertained. They are well stocked with gypsum and 
are known to be saliferous. 

The third saliferous horizon has but recently been recognized. 
It was indeed known that brine of feeble strength exists in the 
coal measures, but only within a few days baa it been proved 
that the salt wells at Bay City and vicinity on the Saganaw 
river, are supplied from tins source. It miglU have been known 
from the first existence of these wells, if those having the boring 
in charge could have been induced to preserve specimens of the 
rocks. The Parma sandstone below the coal measures is the 
reservoir of this brine, as the Napoleon sandstone beneath the 
Michigan salt group is the rCvservoir of the brine from this group. 
It is now known that the Bay City wells terminated at the bot- 
tom of the Parma sandstone though bored to nearly as great a 
depth as the wells of East Saginaw and vicinity, which pierce 
tiie Napoleon sandstone. This fact being established, a new wcdl 
near Bay City has been sunk to a greater depth, and at 916 feet 
the Napoleon sandstone bas been struck as predicted ; and at 
the depth of 74 feet in this rock, brine has been brought up 
completely saturated. This occurrence, no less than the success 
of the first well bored in the valley, becomes a very gratifying 
confirmation of geological inferences drawn from observations 
extended over thousands of square miles, and in great part, 
hundreds of miles distant from the points where success has been 
attained. 
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When the first geological survey of the state was oreanized in 
1887, Dr. Houghton, the superintendent, was inatnicted to direct 
his attention to the development of the "State salt springs." 
In pursuance of his investigations, and with the liberal coopera- 
tion of the legislature, he began, in 1888, two salt wells — one 
three miles west of Grand Rapids, and the other in Midland 
county on the Tittabawassee river. The latter, after being 
prosecuted at intervals for four years, had reached the depth of 
only 139 feet when the work seems to have been obstructed 
by a " quailzose " boulder. The Grand Eapids well was sunk 
47S feet bnt withont aneoess. In the mean time Hon. Lneins 
Lyon of Grand Bapids sank a well 661 feet at a point farther 
east; and, obtaining water abont one-fifl^ satoratecl, succeeded 
in manufacturing salt for a few years, at a time when salt was 
selling for $3.00 per barrel. 

The cause of these early failures is now apparent. Dr. Hough- 
ton entertained erroneous views of the structural geology of the 
peninsula. He expressed the opinion (Report, 1839, p. 9) that 
the strike of the rocks was northeast and southwest across the 
peninsula — that Saginaw bay occupied a denuded space along 
the outcrop of " the sandstone just where it comes in contact 
with " the limestone of the north" — that the coal on the Illinoia 
river was on the strike of the coal-bearing rocks of Michigan— 
and the galeniferous limestone of Wisconsin and. Illinois a pro- 
longation of "a portion of the rock formation in the northern 
part" of Michigan. He further supposed that the brines of the 
state rose to the surface throucrh fissures in the strata overlying 
the salt rock (Rep., 1838, p. 21; also special Rep., 1839, pp. 2 
and 3), and that the geological positions of the state wells on 1>he 
Tittobawassee and Qraad Bivers were about the same (Spec. 
Bep» 1839, p. 6) ; while the latter was at least 860 feet below 
the former and separated from it by the whole thickness of the 
ooal measures (see also Hubbard's GeoL Bep., 1841, pp. 182, 
et seq.). 

It now appears that while the well on the Tittabawassee was 
located far within the salt basin, that on the Grand River was 
upon the thinning out edges of the strata. The brine at the lat- 
ter point, as well as in Macomb and Washtenaw counties is 
caused by a sort of exudation over the rim of this basin, and 
does not rise through fissures from a deeply seated rook. 

When it became apparent that the deepest portion of the 
great salt basin was prooably beneath the neighborhood of the 
confluence of the Gass, Shiawassee and Tittabawassee rivers, a 
boring was commenced at East Saginaw, which at 742 feet had 
passed through the Coal measures, Carboniferous limestone and 
Kapoleon sandstone, and afforded a plentiful supply of brine 
nine-tenths saturated. This success was the signal lor a general 
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onset; and within two yean^ twenty-three wells have been bond 
along the valley of the Sagmaw, and new ones are oontinuallj 

undertaken. 

The following is an average section of the rocks passed through 
in the borings in the vicinity of east Saginaw: 



Alkvial and Drift matoriala, 100 ft. 

" Woodrille sandBtone," brown and coarse^ 66 ** 

Ck>al measures, coneisting of shales with some sandstones and 

limestones and coal, 180 

** Parma sandstone" white and porous, , 115 ** 

Carboniferous limestome, often highly arenaceous ; generally 

so below •••• • ••••••• Y5 ** 

"Michigan'aUt Group;' . . ' llO 

Napoleon sandstoaoy" light bufi^ rather coarse and porous, 110** 

Total, 766 



The Napoleon sandstone is underlaid by a red shale which has 
been pierced 64 feet. 

From East Saginaw the depth of the wells increases southward, 
toward the center of the general basin ; and also northward, so 
that in the vicinity of Bay City the bottom of the Napoleoa 
aandstone is found at the depth of 1000 ffeet We seem there- 
Ibreto have a local , basin toward the month of the Saginaw 
river, although the vicinity is ten or fifteen miles nearer the out- 
cropping margin of the salt basin, which is found at the mouth 
of the Pigeon river and in Tawas bay, on opposite shores of 
Saginaw bay.* This local basin is filled by an extraordinary 
thickening of the shales of the Coal measures, almost exclu- 
aively. As the Parma sandstone, whioh famishes the brine of the 
first wells at Bay City, is probably the eqaivalent of the sslifer- 
ous " Conglomerate*' of Onio, it seems that the snpply of brine 
at this horizon, bears a relation to the thickness of toe overlying 
shales of the Coal measures. It also suggests that in the deeper 
portions of the general basin, the Coal measures must be found 
similarly augmented in thickness, and the Parma sandstone sim- 
ilarly charged with brine. This condition should be looked for, 
west and northwest into Gratiot and Midland counties. 

The following are analyses of Saginaw valley brines. The 
first is by Prof. DoBois of the University of Michigan, fromllie 
KapoleoQ sandstone ; the second by Jas. B. Chilton k Co., finm 
the Parma sandstone. 

* On page 72, vol. i, Geolog. Rep. Wisconsin, Prof. Hall states, uadoubtedly 
tbrougfa iiiMT«rteDce, that the " HamiUra gjoup is known upon Saginaw bay." Hm 
fiamilton group strUcn iht lafca aboret in Thundttrand LtM* lirartrM \mj% wuu^ 
nilaa furthar north. 
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SagiMnr C%. Bey Cl^. 

Specific gravity, 1-180 1*168 

Chlorid of sodium, 19-24C 10 692 

" calcium, 2*395 0742 

" mngncsiura, 1-804 0'4^2 

" potassium, 0127 

fialpbAteoflime^ 0*«84 0*145 

soda, 0*116 

Bronaid of magnetiuiil, 0*018 

Coinpouodsof iron, 0*064 

Total solid natter, 24*170 81*140 



The difference in the composition of these briaes is in accord- • 
ance with their difference of oris;in. 

The average supply of the Saginaw wells is at least 26,000 
gallons each, in 24 hours. 

The creation of this new branch of local indnstiy is destined 
to become a matter of very great genera) importance. Although 
but two years have elapoed since the production of the first 
bushel of salt in the Saginaw valley, there are now (Aug. 1st) 
no less than 22 blocks of kettles in actual operation, turning out 
1210 barrels of salt per day, or, making an allowance for the 
effect of winter weatlier, 1,980,000 bushels per year. Here is a 
growth, at the end of two years, equal to that attained by the 
Onondaga Saltworks in 1834, at the end of 38 years after the salt 
springs passed under the superintendence of the State. In two 
months, seven more blocks will come into operation, increasing 
by nearly one third, the foregoing figures. 

Such IS the strength and abundance of the brine and cheap* 
ness of fuel, that a barrel of salt is made at a cost of 64 cents. 
The cost of a barrel at Syracuse is at least 95 cents, so that Sag- 
inaw salt would pay the manufacturer 48 per cent of profit if 
tlie price were put down to the prime cost of the article at Syra- 
cuse. Moreover the quality of the article has proved so supe- 
rior, that the inaiket is actually clamorous for an adequate 
supply. 

When we consider the cheapness and quality of Saginaw salt, 
the inexhaustibleness of the supply of brine and the excellent 
&cilitie8 for shipment, it would appear tliat there is little danger 
of over estimating the future development of this new resource. 

VwinnUjti WOagia, Aiy. 4, 184S. 
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Abt. XXVL— On Ae Parcmtion of Relief; by Pro£ EdWIK 
Emerson, of the Troj Univenity. 

Prof. Cima, of Turin, has sent us t"he description (says the 
editor of the Cosmos) of a stereoscopic experiment which is not 
without interest. He takes the picture of a front view of a hu- 
man head, executed either in crayon or lithograph or copper-plate, 
and which is three or four centimetres in height ; this he cuts into 
two parts along a line which coincides with the vertical axis of 
the nose; he takes one of these halves in each hand, and hold- 
ing them in the same perpendicular plane, he brings them before 
the eyes at a distance which is less than that of mstinct vision ; 
he then allows the optic axes to converge, and thus causes the 
drawings to approach or recede until he is able to see two pic- 
tures of each half, and until the two middle ones overlap, so that 
they make the impression of an entire countenance. When one 
makes this experiment for the first time, says Prof. Cima, he will 
see with astonishment that the full face which is produced by the 
overlapping of the two halves makes, in a high' degree, the im» 
pression of a solid body ; the half tones melt and mix together 
as in a modelled figure ; the nose rises well from the face ; the 
eyebrows, lips and chin stand out very well ; and the entire fig- 
ure raises itself from the ground upon which it is drawn, and 
assumes, in a remarkable degree, a living expression. The 
necessary distance of the two half-pictures from each other and 
also the proper distance from the e^'-es of the observer for the 
production of the greatest effect, can only be ascertained by trial. 
The more steadily one gazes at the pictures, the more the sensa- 
tion of relief is strengthened.*'* 

The foregoing extract f]t>m Th^ Cbmos has been leprodnoed 
in Pogg. Annalen^ bd. cii, p. 819 ; in II N'uovo Cimento, vi, 185 ; 
in Die Theorie des Schem und rUunUickhen Vorstellen, bei Dr. 
Cornelius, Halle, 1861 ; and in Mbnographie du Stereoscope, par 
Blanchdre, Paris, 1862. Seemingly endorsed by such a high 
authority as Moigno, the alleged fact passes through scientific 
treatises unquestioned, and is now apparently regarded as estab- 
lished. We consider it, therefore, important to refute the con- 
dnsions involved in the experiment as described by Pro£ Cima, 
and at the same time point oat some analogous mistakes as to 
the peroeption of relie£ 

W hen the experiment of Prof. Cima is carefiilly performed 
and analyzed it will be found that the right eye sees the right 
half of the middle picture, and the left eye the left half, now as 
these two dissimilar masses are not superposed upon each other, 
as is the case with the dissimilar complementary figures in ordi- 

* Ooaaot, pp. MS, toLii. 
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nary vision, but are merely joined together at the line passing 
throagK the centre of the multant picture, it ia evident that if 
Boch an eflbol is realized as that *Hhe nose rises well from the &oe" 
or that there is any " sensation of relief," we have here an experir 
mmt which refutes the established theory of binoottlar visioO| 
and leaves the efiEecta of the stereoscope without any adequate 
explanation. 

The fact is, however, that in Prof Cima's experiment there is 
no real perception of relief. All that is really seen is the per- 
spective, which is mistaken for relief or solidity. To prove this 
•—let the observer, while looking at the two half-pictures in the 
mode alledged to produce the effect of solidity, dose one eye, the 
right for instance, the right half of the picture disappears, but the 
idi retains exactly the same appearance it had berore ; it loses no 
appearance of solidity simply because it had none. Or, let the 
observer join the two halves together and closely and continu- 
ously observe them with one eye, the effect will be the same as 
in Prof Cima's experiment. Or, to vary the test, take a single 
photographic picture, for instance the right hand side of a stereo- 
graph, cut it in two by a vertical line through the centre and 
place the halves the proper distance apart in a stereoscope, so as 
to unite them readily into a whole, the same effect, claimed 
Prof C. to be a sensation of relief will be observed : that it is 
not relief will be most manifest by comparing it with a stereo- 
graph of the same scene. 

But the reader will very naturally inquire — ' How did Prof. 
Cima, and those who have unquestioninely quoted his experi- 
ment fall into this error with regard to the presence of relief?* 
This reasonable question we will endeavor now to answer. 

The ability to perceive relief, or solidity, is a natural one. To 
those who have the proper use of their eyes, and can walk, it is 
an intuitive &oultj, we cannot help seeing solidity, where it ex- 
ists, if we try, no more than we can help heariug sounds or see- 
ing ookmEL The common idea that this fiiculty is the result of 
experience and is, therefore, acquired, is opposed by the whole 
analogy of our being. The infant does not learn to hear; it 
hears, it hears intuitively, if it is a perfect child, but learns as it 
grows to know what it hears ; it feels a blow but may be too 
youQ^ aud feeble to know what that blow is; so it has but to 
open its eyes and the scene enters, it is painted properly and in* 
atantaneously upon the retina, but it may leouiie a long eduoa> 
tion before the child will have an intelligent ioea of what it sees; 
indeed it may go through life and never be able to give more 
than one name to a great variety of very different colors, such as 
red, Vermillion, scarlet, orange and crimson. It is unphilosophi- 
cal to confound a faculty with its use. We have toe natural 
faculty of seeing solidity \ but the acuteness with which it ia 
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employed, depends greatlj upon the intelligent attention with 
which it is exercised. 

It is no answer to this to say that we oan analTse the optical 
ocrndttioDS upon which the perception of relief depends. This 

has been splendidly done by Wheatstone^ Dov^ and others^ 
and is beautiiiilly lUnstrated by the stereoscope ; but this has 
no necessary connection with the question before us. When 
I say — we hear intuitively — it is nothing, in the way of refuta- 
tion, to explain to me the acoustic conditions upon which hear- 
ing depends, or to assert that Mozart had no intuitive perception 
of melody or harmony because the laws are fixed by which a 
melody ought to proceed, and harmony, to be such, most be ac^ 
oording to the wrmnla of Thorough Base, whereas the child 
Mooart cotdd not know all this. So with the matter in question ; 
all men see solidity who have the proper use of their eyes ; very 
hw indeed know how it is effected, or are able to distinguisn 
acutely between the perception of binocular relief and the per- 
ception of mere perspective, or the appearance of distance with- 
out relief 

The perception of relief depends upon the angle formed by the 
rays which proceed from any object of sight to the right and 
left eyes respectively ; the larger this ani^e the more relief is 
apparent, provided the eyes can unite the dtssimilar images ; but 
when by reason of distance this angle becomes nothing, practi- 
cally, and the rays are parallel as they enter the ey^ reli^ 
vanishes. 

The perception of the perspective depends upon very different 
conditions, such as the direction of the lines that compose a vieW| 
the light and shade, the apparent size, the tint, &c. 

When we consider the matter it is not surprising that these 
two modes of perception should often be confounded. True 
relief diminishes so gradually, and melts so gently away, leaving 
perspective entirely master of the field, that the essential diffor- 
ence between them is likely to be lost sight of That this is the 
case may be shown by the following examples : — 

It requires a series of very careful experiments to determine 
how far, under ordinary conditions, we can perceive relief Ex- 
periments of my own lead me to believe that the distance is 
under three hundred yards. The only reason a good painting, 
whose foreground is represented as it appears at the distance of 
two or three hundred yards, is not a complete illusion when seen 
under favorable conditions, is, that we can chan^ oar pmnt of 
view; and motion to one side or the o^er will impart the idea 
of relief in nature, but as there is no relief, properly so-called, 
in a painting, as soon as we shifl the point of view, wc detect 
this and the illusion is at nn end. Hence, paintings ought to bo 
observed by one eye, and irom one point of view to obtain the 
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maximum effect Hence, also, stereographs of scenes which lie 
at a distance of over three hundred yards from the observer will 
gire no stereoscopio eflfect^ will not give the imprmion we are 
able to get with our ejes, assisted hj our capacity to move from, 
one point of view to another; they onght^ tberelbre, to be pho* 
tographed firom stations more or less distant from each other, bvl 
always exceeding considerably the distance between the eyes. 

Persons 7iot accustomed to experimenting with the stereoscope 
cannot distinguish readily between stereoscopic and pseudoscopic 
effect; they are also constantly imposed upon by views which 
have no stereoscopic effect whatever ; I have repeatedly mounted 
two identical or ngbt-eye views of the same scene, side by side^ 
M though thev were right and left e^e yiews and have never 
failed to get the Teriict that they ezmbited stereoscopio e£foot; 
which was impossible, of course. Not only are ordinary ob* 
servers thus mistaken, but they constantly manifest an opposite 
peculiarity, being unable to see the greatest relief when it is 
exhibited in an unusual manner. In JJas Stereoscope C. G. Ruete, 
Leipsig, 1860, Dove's illustration of this point is republished in 
such a way as to destroy the object in view, showing that his 
commentator had not a Sne perception of relief. 

A remarkable instance of the nnoertainty attending the per- 
ception or non-perception of stereoscopio relief, even in cases 
where we might suppose there could be no want of knowledge 
is shown by the controversy now going on in Europe over The 
Chiinenii pictures. Sir David Brewster thinks he has in these 
pictures a specimen of real stereoscopic drawings produced about 
the middle of the 17th century; and this opinion is endorsed 
by Prof Tait, Prof M'Donald and others in decided terms. 
I have made a careful examination of the photographs of these 

Sictures, and the truth is that the trifling stereoscopic and pseu- 
oscophic qualities abont them are evidently accidental. To 
prove this let any one execute a pen-and-ink sketeh ; and then 
let him make as perfect a copy of it as he can without capeful 
measurements; now place these two drawings in the stereoscope 
and you get the same kind of effect seen in the Chimenti draw* 
ings, and for the same reason; the drawings will vary more or 
less from each other; all that is necessary then to impose upon 
ordinary eyes, is to find out which way the sum of the variations 

Sreponderates ; mount the drawings accordingly, and, mirabile 
iotui you have produced a stereoscopic picture (the pseudo- 
scopic portion being overlooked) drawn by hand; you have 
done that very thing that Sir David Brewster has repeatedly 
declared was quite beyond human skill I If Prof. Wheatstone 
gets no heavier blow than this, his fame as a discoverer is secure. 

As a further confirmation of our views, we may point to the 
fact that but few persons can properly locate the optical position 
Am. Jous. Sci.--8KC02a> SsBHt. Vol. XXXTV, No. m— Nov.« 1802. 
41 
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of lefleotioDS fiom curved suzfiKses, and, in pardocilar, the images 
fix>m oonoaye sur&oes. 

Dazing the last year or two large aaaemblages have been 
drawn together in onr principal cities, to see with delight the ef- 
fects produced by what is called ike Stereopticon, which is merely 
another name for a Magic-lantern of good quality, with one side 
of a glass stereograph for a slide. Nearly all in these large as- 
semblages have agreed in believing that they saw, what they 
were told they saw, excellent stereoscopic effect in the single 
piottue which alone is exhibited. The truth is they made uie 
popular mistake ; they saw nothing bat perspective. 

Stereoscopio effect on a large scale may be obtained by exhib- 
iting the right and left pictures of a glass view side by side, by 
the magic-lantern, and then uniting the magnified pictures by 
means of prisms. This I have recently demonstratca by exper- 
iment. The idea was also suggested some years ago, by Dr. . 
Wolcott Gibbs to Mr. Pike, of New York, but not put to the test. 

We conclude, then, from the foregoing — 

1. That Prof. Cima's experiment is only another instance 
showing how easily we can mistake one thing for another, and 
induce others to do the same. 

2. That intuitive perception of relief may be indefinitely 
increased in degree by exercise; showing that this sense followv 
the same law under which we employ our other Acuities. 



Abt. XXVn. — On the relations of Death io Life m NiUure; by 

J. D. Dana.* 

1. The creation of a plant with "seed in itself," as Moses 
states in his concise description, was the simultaneous institution 
of life and death. It was the establishment of an incoming and 
outgoing stream, to be in constant flow as long as the kingdoms 
of life should last — an incessant renewal of youth, and rejec* 
tion of age. 

All life is a system of progressing change in cycles — the germ 
first, then the embzyo, the youn^ the adolt^ and last, the seed 
or germ again, to continue the rounds; me adult sooner or 

* From a paper on the AnUdpatioa of Man in Nature, published in the New 
Boglttlder, fur May, 1859. View* nniilar to tho^o hero given on stored force in plante 

were presented to tlie American Association in Au^'., 1859, by Prof, Joseph LeConte, 
and published in this Journal for Nov. of that year, vol. xxviii, p. 305. As Prof. 
Dana's paper is prior in date, he will not be charged with copying the views (which 
we doubt not were independent,) of Prof. LeConte. The paper of Prof. Henry, in voL 
zxx, p, 32, also contains some views bearing on the subject. This paper is here 
republished, not because of any novelty in the thooghts, since they are in the 
well understood among scientific men, but from a desire to (spread a kllOWlfl<^'8 
of the relation* of death to life beyond the pale of science.— Em. 
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kter disappearing from the field of progress, and tiien from tha 
apliere of existenoe. Death ia implied in the yery inception of 

the scheme. 

2. Death is also in every step of the process of life. For the 
living being is throwing off eflfete matter during all its growth ; 
the change is constant, so that with each year a large part of the 
material in our bodies has passed away and been replaced by 
new. Moreover, the force which had been expended in making 
a cell, or particle of tissue, goes to form a new cell or particle 
when the former dies, and waa needed for the new formation 
^ing on. Force ia not lost or wasted, bat used again. There 
18 unceasing flow, and in this flow is life; its cessation is death. 

3. The longdom of plants was instituted to turn mineral mat- 
ter into organic, that the higher kingdom of animals might there- 
by have the means of sustenance ; for no animal can live on 
mineral matter. Now this living of animals on plants implies 
the death of plants. 

Again, the rocks of the globe are, to a great extent, made of 
the remains of dead «Dimf£k 

4 The chemurtiy of life, alsoy required death. Life in the 
plant or animal if sustained by means of nutriment, and contin- 
ued consuming, with no compensating system, would evidently 
end in an exhaustion of any finite supply. A perfect adjust* 
ment was therefore necessary, by which nutriment should sus- 
tain life, and life contribute to nutriment Now the plant takes 
up carbonic acid from the atmosphere, appropriates the carbon, 
and gives back the oxygen, x et there is no tendency to an 
exhaustion of the atmospheric carbonic acid, or an over-supply 
of the oxygen ; for death strikes an exact balance. 

The death of the plant ends in a change of all its carbon into 
carbonic acid again. Thus the plant, as it grows, decomposes 
carbonic acid to get carbon, and then ends in making, by its de- 
cay, as much carbonic acid, and restoring it to the atmosphere. 
Thus, through death the compensation is perfect. The atmos- 
phere loses only what it receives. Again, as just now observed, 
the plant, in growing, gives oxygen to the atmosphere ; but in 
the decay of the plant, the carlx>nic acid formed is made by tak- 
ing up the same amount oxygen. The same carbon that lost 
oxygen when becoming a part of the plant, takes it again at the 
dcMT. The system is nence complete. The parts play into one 
another in perpetual interchange. Take death and decay out of 
tiie sytem, and it would not work.* 

♦ In early geological history, as is generally believed among giwlogists, there waa 
an excess of carbonic acid in the atmosphere ; and this eaoen was removed to a great 
extent, by the growth of plants during the Carboniferous cm. Vegetable material 
decaying under water does not undergo complete decomposition, and thus part of 
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Animal life, as above stated, was made to aabeist on planla. 

But the scheme is so well managed as not to disturb the balance 
made by the vegetable kingdom alone. For all the oarbon of 
animals comes from plants. The plants which feed an animal, 
and which, on decay, would have turned into carbonic acid, be- 
come changed into carbonic acid in the course of the growth of 
the animal, so that the whole amount of carbonic acid which 
the animal makes, is only what the plants would have made if 
left to natural decay. Thos the higher kingdom of life is intro- 
duced aod sustained, and yet the balance remains undisturbed. 
The system is perfect 

6« Again, one part of the animal kingdom, through eveiy 
class, is made to eat up the other part, or at least live on it. 
The flesh-eaters are of all grades, low and high, from the infu- 
sorium and maggot, to the lion and man. Some take what is 
already dead or decomposing; others kill and eat On this sub- 
ject we observe : 

(1.) Death is in the system of nature — death from canhquake, 
lightning, and all moving forces, as well as by natural decay; 
and the creation of carnivorous animals was hence in harmony 
with the system. 

(2.) Various noxious animals are held in check by the oamiy* 
orous species. 

(3.) By means of iiesh-eaters, the diversity of animal species 
subsisting on a given amount of vegetation is vastly increasedi 
and a wider expansion is given to the animal kingdom, 

(4.) Putrefaciion of the dead is prevented by a multitude of 
scavengers, who at the same time turn the flesh into food for 
the vegetable kingdom; and thus plants feed animalsi'and ani* 
mals feed plants, — one of nature's circles again. 

The last two principles mentioned are of profound importance. 
The vegetable kingdom is a provision for the storing away or 
magazining of force for the animal kingdom. This force is ac- 
quired through the sun's influence or forces acting on the plant, 
and so promoting growth ; mineral matter is thereby carried up 
to a higher grade of composition, that of starch, vegetable fibre 
and sugar, and this is a state of concentrated or accumulated 
force* To this stored force animals go, in order to carr^ forward 
their development ; and moreover, the grade of composition thu 
rises still higher, to muscle and nerve, (which contain nitrogen 
in addition to the constituents of the plant,) and this is a maga- 
zining of force in a still more concentrated or condensed state. 

Am earboo is left beUid; and to Ur 9a then fa carbon Itft, there n an Mtnal 

abstraction of carbonic acid from the ntmof^phere. by the procesg of growth. The 
Coal-era was a period «f great marshes ; and bj thu meane the oeed^ pnrificatioa 
of the atrooepliere wtm eTOcted, preparing it tat laod life. Hm amount abalrafilod 
now by tho same means is very BvaaJl, Mid may be balanced Igr the aurbookadd 
from mineral eoarcee and volcanoea. 
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There am thus five itatee of stored force in natme-thiee in the 
uun^fmut, the solid, liquid, and gaseous; and two in the organic, 
the vegetsble and animal. 

Kow what is the provision to meet this last and highest condi- 
tion? Is this magazined force lefl to go wholly to waste by the 
death and decomposition of the plant-eaters? Just the contrary: 
an extensive system of flesh-eaters was instituted which should 
live upon it, and continue it in action in sustaining animal life 
among successive tribes. The flow is taken at its height, and 
the power is employed again and a^ain, and made gradually 
« to eobl What is left as the refbse is inorganic matter — ^the ex- 
creted carbonic acid, water, and excrements, with bones or any 
stonj secretions present. Thus the flow starts at the inorganic 
kingdom, and returns again to the inorganic. Moreover, in the 
class of quadrupeds, (mammals,) the flesh of the herbivores 
(cattle) is among the means by which the animal type is borne 
to the higher grade of the carnivores. The true carnivores, be- 
sides, take the best of meat. Whales may live on the infierior 
animals of the sea ; but the large forest flesh-eaters take beef 
and the like. 

There is another admirable point in this scheme. The deaih 

and decomposition of plant-eaters would have rendered the wa- 
ters and air, locally at leas^ destructive to life. It is well known 
that it is necessary in an aquarium to have flesh-eaters along 
with the plant-eaters and plants. And when in this way the 
living species are well balanced, the water will remain pure, and 
the animals live on indefinitely. If not so balanced, if an ani- 
mal is left to decay, the waters become foul, and often every- 
thing dies. Putrefaction and noxiou^ chemical combinations 
follow death, because, in life, the constituents, carbon, hydrogen, 
nitrogen, and oxygen, are in a constrained state, at the furthest 
remove from what chemical forces alone can produce ; and hence, 
when the restraint is taken off at death, the elements fly into 
new conditions according to their affinities. Now animals, dying 
yearly by myriads, are met at death by an arrangement which, 
makes the dead contribute anew to animal life as its aliment, 
and in this very procees the flesh ultimately comes out innocu- 
ous, and is at last so far changed to the inorganic condition as 
to be the best of fertilizers for plants. Part of the process of 
getting rid of the great fleshy carcasses, consists in their minute 
subdivision by the feeding of laryes of insects, and, further, an 
infinitesimal division of the insect as the food of the infusoria,^ 
which again may become the nutriment of larger animals, to go 
the rounds once more. But the final result is, as stated, plant- 
food — largely through the processes of digestion and excretion, 
but part through the decomposition of animals that are too small 
and readily dried up to prove ofiensive. 
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Thus the carniyoroQS tribes were neoessaiy to maike the sys- 
tem of life perfect 
One worn respecting the necessity of a check on the ezeessiYe 

multiplication of individuals. Nature, as just now observed, is 
a system of constantly vary in g conditions — of changing seasons, 
winds, clouds : of inconstancy, under law, in all forces and cir- 
cumstances. At the same time, the growth of a species requires 
the nicest adjustment of special conditions in each case. On this 
account the reprodactive powers in species is in many cases ex- 
oessively large, so tltat the yarious aooidents to which the eggs 
or young would be exposed, might not cause their extermina- 
tion. This provision opened the way for occasional excessiye 
multiplication, and required a check from caniiyoroas races. 

6. Finally, could death be prevented in a system of living 
beings in nature without constant miracle ? How should the 
earth be managed to secure it against death ? It would be ne- 
cessary to still the waves, for they are throwing animals and 
plants on the coast to die ; to still the winds, for they are ever 
oestrojing in some i>art8 of their course ; to still even the streams 
and runs. With winds and waves, not only helpless animals 
and plants, bat men's houses, ships, and boats, would now and 
then be destroyed, in spite of prudent precaution and holy liv- 
ing. But if we still the waves, the winds, and the streams, the 
earth would rot in the stagnation, and here again is death ! 

We thus learn, that in life the fundamental idea of reproduc- 
tion implies death ; the processes of life are the processes simul- 
taneously of death ; the stability of the system of life requires 
death ; the vegetable kingdom is made to feed animals, and the 
animal kingdom, while oontaining plant^ters. demands flesh- 
eaters for its own balance, for the removal of the dead, and to 
make out of dead flesh the proper food for plants^ thus to pay its 
debt to the ve^table kingdom. Hence death pervades the whole 
system of life m its essence and physical laws; and it could not 
be prevented in a world of active forces except by a constant 
miracle ; and this would be an annihilation of nature, that is, of 
a system of law. 
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Abt. vih — On the Oarlmates of Alumina, Olucvna and ^ 
. aeaqtdoxyds of Iron^ Qiramium aind Uirankm; by Thbodobi 

pAfiKXAK, rh J). 

The precipitates, produced by the alkaline carbonates in so- 
lutions of alumina, glucina and the sesquioxyds of iron, chro- 
mium and uranium, have been investigated by a large number 
of obseryers ; but their results are so discordant, that the true 
oompodtioii of the substances in question is still in donbt Tlie 
foUowingmrestigation was undertaken at the suggestion of Pro£ 
Charles W. Eliot^ under the idea that the oontradiotoiy results, 
obtained hjr previous writeis, may have been owing to a loss of 
carbonic acid, during the processes of washing and drying. This 
would be probable enough in itself, from the weak affinities of 
both acid and base, in each case, and is, I think, fully contoaed 
by the analyses which follow. 



The precipitate, formed by mixing carbonate of potash with 
nitrate of the sesquio^d of iron, after washing with cold water, 
consists, according to (jrmelin,'^ of hydrated sesquioxyd of iron, 
free from carbonic acid. Berzeliusf considers that the compound 
FCjOj, 3CO3 is formed, but that it exists only momentarily. 



ated alkali in a sesqui-salt of iron, perfectly freed from alkali 
by washing and dried at 100° C. His results were 88*47 p. c. 
Fe,0., 1017 HO, 1-36 CO., from which he does not deduce any 
formula. Wa]lace§ finds the predpitate by carbonate of soda in 
sesquichlorid of iron, after curying OTer sulphuric acid, to be 
8FeiO„ CO2, 6H0: in the nitrate, 9Pe,0„ CO,, 12H0. Ac- 
cording to Barratt,! the precipitate produced by carbonate of 
soda in sesquichlorid of iron, wnen dried in the air, has the for- 
mula 3Fe,0„ C0,+8H0; when dried at 100°, SEe.O,, 
C0,+4H0. 

The carbonate of iron which I have examined was precipi- 
tated, at the ordinary temperature, from pure crystallized iron- 
potash-alum by carbonate of soda in slight excess. The precipi* 
tate was not washed or dried, but simply pressed between folds of 
porous paper, under a heavy weight, for about twelve houra^ 
and while still moist, introduced into a bulbed tube of hard glass, 
and the whole weighed. It was then ignited in a slow stream of 

* Handbook of Ohan., t, %M. f Lehrbider OlMiii.,ii^ SM. 

X Ann. Chirn. et Phys., xlviii. 502. 

I Chem. Oaz., 1858, 410, in Jaliresb, 1858, 70. 

I CSmio. News, i, 110, in J. pr. Olram., laddi, 61. ' 



!• CMonaUi^ th$ teipdostjfd €f iron* 



Langlois:): gives an analysis of 




roduced by carbon- 



Digitized by Google 



322 CarboTiates of alumina, glucina, iron, chromiumf eU, 

dnr air and the water caught hj a weighed cfalorid of oaldnm 
taoe. The loss of weight in the bulbed tube and substance, mi- 
nus the imsiease of weight in the chlorid of calcium tube, would 
give the weight of carbonic acid corresponding to the carbonate 

of iron, while the carbonate of soda ana sulphate of soda would 
remain unchanged. The sesquioxyd of iron, remaining in the 
bulb, was washed and weighed. Of course, by this method, the 
water cannot be estimated, which, according to all previous ob- 
servers, exists in all the carbonates in question. In my first 
analyses the sabstances, though not wauied, were driea over 
aalpnnric add: but three analyses of the same substance, which 
gave successively the percentages of carbonic acid, 15*74^ 14*45 
and 12*95, showed conclusively that the Substance lost carbonic 
acid by standing. All the other analyses made, both of this and 
of the other carbonates, were therefore made with the precipi- 
tate, while still moist. The formulas obtained, therefore, express 
simply the relation between the acid and the base, and a certain 
amount of water must probably in every case be understood. 
In every case, more than one preparation was analyzed, to ascer- 
tain whether the precipitate had always the same composition. 

Of the carbonate of iron four analyses were made, with the 
following results: 

Ckfonlated. FrepBratloa L Ptep. 1L Frep. m. 

Fe.O, 80 7»48 <79-8S 79*47 7909 80-58 

QOt S8 21 57 20*18 20-53 20 91 19-48 



102 100*00 lOOOO 100*00 100-00 lOOHK) 

Considering the ease with which the substance loses carbonio 
add, the above results agree with the calculated percentage prob- 
ably as closely as oould be expected — closely enough, at any 
rate, to fix the composition of the substance with sufficient cer- 
tainty. 

CrgOa, 200, 
CraOs, COa 

The earliest analysis of carbonate of chromium is by Meissner,* 
who found it to contain 77-30 Cr.Og, 15-54 CO^ and 7*16 HO. 
Meissner's analysis, however, is quite untrustworthy, as may be 
seen from his details of it. According to Lefortf the precipitate 
by carbonated alkalies in the violet salts of chromium is CrjO.,- 
C0,+4H0; in the green modification only the hydrated ozyo. 
According to Langlois, j: the precipitate by carbonated alkalies in 
ihe salts of chroimum^ dried at 100"* C, u Or,0„ COa+OraO„ 
6H0. Wallace§ precipitates sesquichlond of diromium by car- 

* Gilbert's AnnaleD der Physik, Ix, 366. f Compt. Rend., xxTii,269. 

1 Ann. Chilli. «t Flijs., [3] xlviii, 502. 

I OhMii. Gm^ 1868, 410, ia Jahrctbi, 1868, 10. 
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bonate of soda, in very dilute solution, and dries the precipitate 
over sulphuric acid. His results give tiie formula Cr,0„ CO., 
4H0. Barratt* proceeds in the same way as Wallace and ob- 
tains the same result, which is also that obtained bv Lefort. 

The substance which I analyzed was precipitated by carbon- 
ate of soda, in slight excess, from crystallized chrome-potash- 
alum, free from iron and alumina. In the first analysis, given 
below, the substance was dried over sulphuric acid: in the others 
not The first analysis was made like tnoee of carbonate of iron. 
The wash*water firom the ozyd of chromiam, left in the bnlbed 
tube after ignition, was colored yellow from alkaline chromate. , 
This must have arisen from oxydation of a little oxyd of chro« 
mium, by ignition in the air in contact with alkaline carbonate. 
The solution was reduced by hydrochloric acid and alcohol, pre- 
cipitated by ammonia, and the oxyd of chromium thus obtained 
added to the rest. There still remained an error, however, from 
the chromic acid having driven out carbonic acid from the car- 
bonate of soda ; and to avoid this, the other determinations were 
nude in a stream of hydrogen. In this latter method there wonld 
be a possible source of error, viz., a reduction of the alkaline 
sulphate to snlphid. This, however, was extremely small, as the 
wash-water, on heating it with hydrochloric acid, gave off in 
every case only a trace of sulphuretted hydrogen and either 
remained clear, or became only very slightly milky, from pre- 
cipitated sulphur. 

The analyses of a large number of preparations gave the fol- 
lowing results : 

Prep. L Prep. IL Pr«p. UL Prep. IV. Prep. 

Cftlcalatm). I. 8. I. ^ 1. 1. 4 

Gr.O. 774 68-70 66-81 66-61 66-80 67<88 n<IB 78^ 7S-56 TB'Si 

200t 4^ 88^ 88-U 88-47 9i-41 SB-O? 86-66 87-48 

m-4 VXHX) lOIHIO 100*00 100-00 100-00 iflO^ 10000 lOOOO 1001)0100-00 

The composition of the first three precipitations comes pretty 
near the formula, given above, while the other two vary largely 
from it. These two were made in summer, while the others 
were made in cold weather, and it is possible that there may have 
been a greater loss of carbonic acid at the higher temperature. 
I am inclined to think, however, that this is not the case, as, in 
the last preparation, the liquids were cooled, before precipita- 
tion, and the precipitate lefl to press in a refrigerator, containing 
ice. It occurred to me that one cause of the varying composition 
of the precipitates might be that basic compounds might at first 
go down, before the carbonate of soda was in excesi*, as is the 
case, for example, when ammonia, not in excess, is added to so* 
lutions of copper. To ascertain whether this was the case, an 
woalysis was inade of a precipitate, produced by pouring chrome 

* (%eni. News, i, 110, in J. pr. Cbem.* 82, 61. 
iM. Jonu Sox.— Sbcomd SHmti, Vol XXXIV, No. 108L— Nor.* UHBA. 
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alum slowly into carbonate of Bod% with constant agitation, un- 
til the alkaline reaction became comparatively feeble. In tlus 
way there would be always an excess of carbonate of soda prea* 
ent^ Two analyses were made of the same preparation. 



Calculated frooi 

CrsO3,900a* h n. 

CfaOa. CS^S 64'96 

2C0«. 8624 8604 



l<MH)a 100-00 10(H)0 



This seems to prove pretty conclnsively that there is a carbon- 
ate of chromium, possessing the above formula, and that the 
precipitate produced by the alkaline carbonates consists chiefly 
of it, generally mixed, however, with variable quantities of a 
more basic compound. This latter may very probably be a car- 
bonate of chromiom, which will be deacribelcl farther on. 

As already mentioned, Lefort asserts that the predpitate, 
produced by the alkaline carbonates in solutions or the green 
modification of ses^uioxyd of chromium, is hydrated oxyd, con- 
taining no carbonic acid. The following is the result of an 
analysis, made by myself, of such a precipitate. The chromium 
solution used was prepared by boiling the violet chrome-alum 
for about an hour, and cooling the solution before precipitation. 
The percentages obtained were 59 38 Cr3 03 and 40 62 00,. 
The carbonic acid is probably too high, and I regret that I did 
not have time to repeat the analysis. It is, however, sufficient 
to show that the sabstance contains carbonic acid, and that its 
composition is probably the same as that of the precipitate ob- 
tained in the violet modification. 

The agreement of the results of Lefort, Wallace and Barratt, 
who all make the carbonate of chromium to be Cr^Og, COj,+ 
4H0, makes it probable that the bicarbonate, above described, 
loses its second atom of carbonic acid more readily than the 
other and is converted by washing and drying into a more stable 
monocarbonate. This latter is also formed, when a boiling solu- 
tion of chrome alom is precipitated by carbonate of soda, as ia 
shown hj the following analysis of a precipitate thos prepared : 



OikMilated. Foaad. 

CraOj T7-4 77*86 ^S-SS 

GOa 22- 22-14 21-88 



m 100*00 100-00 



8. Carbonate of Alumina, 

Saussure* considers the precipitate, produced by alkaline car- 
bonates in the solutions of alumina, to be a compound of alumina 
with a little alkaline carbonate. Musprattf finds that the precip- 
itate by carbonate of ammonia in alum is 3AI2O3, 200^ +16H0. 

♦ Jour. Phya, lii, 290. f Chem. So&, Qu. J., ii, 216. 



Digitized by Gopgle 



Carbonates of aluminaj glucina^ iron, chromiumf etc, 325 

If tDutprait does not mention whether he tested the sabstanoe for 

ammonia, which it should contain, according to H. Hose,* who 
finds that the precipitate, after being washed, first with hot and 
then with cold water, has the composition, AI3O3, 3H0+NH^0, 
2CO3 +110. Langloisf finds the precipitate by alkaline carbon- 
ates in the saltsof alumina to be 3(Al303, CO,)+5(Al203, 8H0). 
Wallacei precipitates the chlorid by carbonate of soda, in very 
dilute solution, and dries the precipitate over sulphuric acid. ELe 
gives the formula, SAl^Og, 200,, 9H0. Bley§ obtains percent- 
ages of carbonic acid varying from 6*27 to H*39y in the preoipi" 
tate, prodaoed by alkaline carbonates in solutions of alum, and 
considers it to be a mere mixture, of variable composition. Bar- 
ratt| finds that the precipitate by carbonate of soda in chlorid of 
aluminum, after washing, drying, rubbing with water and again 
washing and drying over sulphuric acid| consists of alumina, free 
from carbonic acid. 

The precipitates, which I have examined, were precipitated by 
carbonate of soda, in slight excess, irom alumma-potash-alum, 
free from iron. The mode of analysis, used in the iron and 
chromium compounds, was not applicable in this case. The 
strongly alkaline wash- water, from the ignited alumina, contained 
alumina in large quantity, showing that aluminate of soda had 
been formed and carbonic acid, therefore, driven out of the car- 
bonate of soda. Attempts to overcome this difficulty, by taking 
weighed quantities of alum and carbonate of soda, in equivalent 
proportions, and by exactly neutralizing the solution of alum by 
carbonate of soda, did not give good results. The method finally 
adopted was to wash the substance with water saturated with 
carbonic acid, until a portion of the filtrate, after beins; boiled to 
ezpd carbonic acid, gave no alkaline reaction. This would 
probably give correct results, since the water, being already sat- 
urated with carbonic acid, would hardly wash out any from the 
substance. The latter, moreover, would hardly absorb any more 
carbonic acid from the water, since, during the precipitation, free 
carbonic acid is given off in great quantity and the alumina must 
have combined with as much carbonic acid as it would be possi- 
ble for it to take up. In other respects, the analyses were con- 
ducted like those of the carbonate of iron. The following are 
the results obtained : 

Prep. I. Prep. IL Prep. HI. Prep. IV. 

1. 2. 1. 2. 1. 2. 

Al.Oj M'lS 79-82 76-96 81-87 81-91 77-61 76-72 

OOf 20-87 SO-68 U-W IS'SS IS'M S8-S8 

100-00 100 00 100*00 100-00 100 00 10000 100 00 

• Pogg. Ann., xcii, 462. f AmuChim. et Phys, [3] xlviii, 602. 

1 Chem. Gaz^ 1868, 410, in Jahresb., 1868, 70. § J. pr. Chem., xjouc, 1. 
I Ohcm. V«w% i, 110, in J. ft, OhmL, lixiii, 61. 
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Fl^paration I. was analyzed in April : P)«p0. H. and III. in 
anmmer : Prep. lY. also in summer; out, to avoid a possible loss 
of carbonic acid in hot weather, it was precipitated from cooled 
solutions of alum and carbonate of soda, washed with ice-w«iter 
saturated with carbonic acid, and pressed in a refrigerator. The 
variable composition of the substance led me to suppose that it 
was a mixture of more than one substance, and, for the same 
reasons as in the case of the carbonate of chromium, led me 
to make tbo fi>llowing analyses of precipitates, produced by 
pouring alam into carbonate of soda, until the alkaline reaction 
oecame weak. Both were prepared in hot weather, but with the 
precautions above mentioned. 

Prep. I, Prep. II. 

Calculated. 1. 2. 1. 2. 

AKO3 61-4 TO 08 nOA^ 1106 77*79 77'02 
CO, 22- 2997 2966 2894 22-21 22-93 

/ 

18 4 100 00 100*00 100 00 100-00 100-00 

The composition of the first preparation comes pretty near the 
formula, while that of the second is verv much like that of the 
substances, precipitated in the other way. Possibly in this last 
precipitate, the alum may liave been poured in too rnpidly, 
without agiUition of the liquid, and thus caused, at the point 
where it fell, temporary excess of alum, thus affording the same 
probable cause for error as in the other mode of precipitation. 
The above results lead to this, I think, as the most probable con* 
elusion: viz., that the normal carbonate of alumina possesses the 
composition Al^Oj, CO,, analogous to that of the carbonates of 
iron and glucina and one of the carbonates of chromium; and 
that the precipitate, produced by the alkaline carbonates in solu- 
tions of alumina, cotisisis cliiefly of this normal carbonate, gen- 
erally mixed, however, with more or less of a more basic salt or 
of hydrate of alumina. 

4. Carhonate of Olucina, 
GaOj, COa. 

SchafiTgotsch* gives an analysis of a carbonate of glucinn, pre- 
cipitated by boiling a solution of glucina in carbonate of ammo- 
nia. He finds the percentages, 47 53 Gfi^, 17*57 CO. and 
84-90 HO, corresponding most nearly to the formula, 3G3O3, 
2CO2+9IIO. Weeren-f gives analyses of precipitates, obtained 
by boiling solutions of glucina in carbonate of ammonia, under 
somewhat different circumstances, and obtains the formulas, 
4G,03+4C03-fllHO: 8G,O,+2CO,+10HO: TGaOj-fSCO, 
+14H0. For a precipitate by carbonate of ammonia, not in 
excess, from a neutral solution of glucina in hydrochloric Sioid, 
he obtains the formula, llG^O.+aCO^ +26HO. 

* Fogg. Ana, 1, 8$. f Fogg. Ann., xo, 91. 
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The 8alt of glacina, wbich I used, was prepared by dissolving 
l^ueiliain a slight excess of 2<u1phuric acid and wasliing out tlie 
excess of acid with alcohol. Tlie glucina used bad been freed 
from alumina and iron, by dissolving it in sesqui carbonate of 
ammonia and precijiitating it by boiling, and by again dissolving 
it in caustic soda and precipitating it by boiling. From the sul- 
phate, thus obtained, the carbonate was precipitated by carbonate 
of soda, ia slight excess, and analyzed in the same way as the 
carbonate of iron. The wash^water IVom the ignited gliieina 
contained no glacina, no glacinate of soda baving been formed. 
Analyses of two preparations gave tbe following results : 

l*rep.L iPren. IL 

Cideiilated. 1. 3 

GoOa 88- 63-84 68'8l 63-67 68-62 

COa 82* 8666 86*08 86'48 86*48 

80 100-00 10000 10000 100*00 

If ^laoina be regarded as a protoxyd, as it has been by some 
cbemists, the above results would correspond to the formula, 
CO. (calculated, G.s4'7, 68*40 GO and 86 60 CO.). 

6. Carbonate of the sesquioxyd of Uranium, 

The precipitate, produced by carbonate of potash in nitrate of 
uranium, after being washed with cold water and dried in the 
air, has, according to Ebelnnen,* the following composition: 
8-66 KO, 3 87 CO., 81-98 U,0, and 10-49 HO ; and is probably 
a mere mixture. 

The precipitates, which I have examined, were precipitated, 
some from the sulphate, others from the nitrate of uranium, by 
carbonate of soda, in as small excess as possible. The general 
mode of analysis, described under carbonate of iron, could not 
be employed here. There would be a variable mixture lefk in 
the bulbed tube, after ignition, consisting partly of uranate of 
soda (formed when sesquioxyd of uranium is ignited with car- 
bonate of soda) and j)artly of proto-sesquioxyd of uranium. 
The substance was, therefore, ignited in a stream of dry hydro- 
gen, free from carbonic acid, and the carbonic acid absorbed b^ 
a weighed soda-lime tube.f In this way, the sesquioxyd is 

* N. Ann. Chim. Phys.. v, 189. 

f TMi method of Klworbin; carbonic add by aoda-liine, Mcmt to work toit well. 

In one case, A tube, used for the fourth time, etill abf>orbed the cnrlHinic acid per- 
UfOXf^M was Bhown by a tube, containing pieces of solid caustic pota«h, attached to 
it, not increasing in weight. The originntur of the method ufies, instead of a chlorid 
of calcium tube, a (J tube, contaiiiit)^ pumice soaked in sulphuric acid, md iMiving 
a Kt tie sulphuric acid at the bottora. to show tlie rate at wliich tlie gaaai ' — ^'^ 
throui^h. In niy analyses, I used a chlorid of calcium tube, ns 
usual, and to show the rapidity of tlie stream of gas, I employed 
a little bulb-appnratus, of the annexed form, passing through the 
cork at one end of the soda-lime tube, and filled with caustic pot- 
ash. This has the advantage tJbat it absorbs a laift |iari of tlM 
carbooio add and thus raakea the soda lime laat longer. 
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reduced to protozyd, which does not drive out carbonic acid 

from carbonate of soda. The residue in the bulb was washed 
somewhat, ignited, evaporated to dryness with hydrochloric acid 
and chlorid of aminoniain, and ignited in a stream of hydrogen. 
After thorough washing, it was again ignited in hydrogen and 
weighed as UO. This process is, according to Rose,* the best 
mmod £>r separating uranium from the alkalies. 

^ The three following analyses were of precipitates from lihe 
nitrate. The first two were dried : the last was not 

Frep. 1. Prep. JL 

Calcalated. 1. 2. 

SU.O, 4S2 90-76 9ieO 00^9 90-56 



VJOa 44 9*24 8*40 9*11 



9^5 



476 10000 100 00 100 00 100 00 

The five next analyses were of precipitates from the sulphate. 

The last was precipitated by pouring the sulphate of uranium 
into the carbonate of soda: the others, as usual, by pouring the 
carbonate of soda into the uranium solution. 

Prep. L Prep. IL Prep. HL 

Oalcalated. 1. 9. I. 8, 

tUjOs. 482 95-16 95-52 9460 94 13 94*68 94-S4 

COj. 22 4-84 4-48 640 6*87 5*32 6*4e 



464 KKHM lOODO 100^ 100^ IIKHK) 10(H)0 



Notwithstanding the tolerably close agreement of the above 
results with the formulas just given, I am strongly inclined to 
think that these formulas do not express the true composition of 
the precipitates. A portion of one of the precipitates, after very 
protracted washing with cold water, still contained alkali, show- 
ing the presence of uranate of soda.f This result might indeed 
be inferred, almost with certainty, from the very strong affinity 
of sesquioxyd of uranium for the alkalies.}: On account of this 
impurity, as well as the ease with which all these carbonates ap- 
pear to lose carbonic acid, the observed percentage of carbonic 
add should be less than the calculated. Instead of this^ it is in 
nearly every case larger. I suspect, therefore^ that the precipi- 
tates in question are mixtures of a less basic carbonate with 
turanate of soda. More of the latter appears to be formed in the 
precipitate from the sulphate of uranium than in that from the 
nitrate. Why this should be I cannot explain. What the true 
composition of the carbonate of uranium would be, if it could 

• Analytical Chemistry, French ed., il, 262. 

f The carbonates of iron, chromium and alumina, after washing with cold water 
contained not a trace of soda. The carbonate of glucina cootatned a mere trace, 
which oonkl probably have been removed by fortfier washing. 

X For example: the sesquioxyd of uranium cannot be separated from the alkap 
lies by mmmonia. Only the excess of alkali is separated. The rest is precipitated 
wllliaMimiiiiiB^MiinB«to«l 11m alkali. S«e Rom^ Audi Cbem, IV. «L, li, S6t. 



Digitized by Google 



CarbowUet of akmha, ghdRO, inn, chromium, etc, ttO 



be obtained pare, may be witb probability infinrred from tbe 
composition of its double salts with carbonate oF potash and with 
carbonate of ammonia, in which it exists, according to Ebelmen,* 

as UjOg, COj. On the other hand, as the salts of the sesqiii- 
oxyd of uraniunn, with the stronger acids, contain only one 
equivalent of acid, instead of three like those of the other ses- 
quioxyds, analogy with the carbonates just described should 
make the carbonate of uranium contain less than one equivalent 
of add to one of base* The first Tie v ifl» however, I think, the 
more probable one. 



The following is a brief enmmary of the principal results 
forrived at in the foregoing pages: 

1. All the carbonates in question, except, perhaps, the carbon* 
ate of uranium, lose carbonic acid readily, during the processes 



attributed the discordant results of previous observers. 

2. The precipitate, produced by the alkaline carbonates in 
solutions of tbe persalts of iron, has the composition FcjO,, CO,. 

3. The precipitate by the alkaline carbonates, in the violet 
salts of the sesqoioxyd of chromium, varies somewhat in com- 
position, but approaches the formula Or,0,, 200, and is proba> 
bly a mixture of this with a little of the more basic salt next 
mentioned. The results of previous observers render it nearly 
certain that the above precipitate, by washing and drying, is 
converted into a more stable salt of the composition CrjOj, CO^. 
This latter is formed, when the precipitation takes place at the 
boiling point. The precipitate in the green solutions of chro- 
mium consists of carbonate, not of oxyd as stated by Lefort> and 
has probably the same composition as in the violet salts. 

4. Tbe precipitate by the fixed alkaline carbonates^ in the salts 
of alumina, varies in composition, but approaches the formula 
AljOg, CO^ and is probably a mixture of thb with a more basic 
salt. Both m this and in the case of the carbonate of chromium, 
the normal salt may be obtained nearly free from basic com- 
pounds, by pouring the alumina or chromium solution into that 
of the alkahne carbonate, instead of the reverse, so as to have 
always an excess of the alkali. 

6. The precipitate by the alkaline carbonates, in the salts of 
l^ndniL has the composition G,0„ CO.. 

6. The precipitate by the alkaline carbonates, in solutions 
of the sesquioxyd of uranium, is undoubtedly a mixture of 
uranate of the alkali and carbonate of uranium. The latter, if 
it could be obtained pure, would very probably have the compo- 



Summary of the ahove restilit. 



of washing and drying. 




* Add. Chim. «t Pbjs., [8]. t, 206-208. 
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sition U3O3, in which state itexiste, according toEbelmeD, 
iD its double i^alts with the carbonates of potash and amrooniat 

III conclusion, it will be (observed that none of these carbon- 
ates conform tu the theory uf Berzeliiis, that the number of atoms 
of acid, in a neutral salt, corresponds to the number of atoms of 
oxygen in the base. On the contrary'', their composition is gen- 
erally the same as that of the suits of the protoxyds, one atom 
of acid to one of base. 

Laboratory of tho Lawrence Sdcotifio Sdiool, Cambridge, Jnlj, IMS. 



Abt. XXIX. — Sapplementa to the Enumeration of Plants of Dr, 
Pamtfs QMeetion in the Bocky MomUama^ (continued from 
p. 261.) 

Supplement I. — ConifercB, by Drs. Parbt and Enoblmann. 

Dr. Parry collected too few specimens of the following 
Coniferse for distribution, but as his notes are replete with inter- 
est they are given here (under marks of qaotatioo) together with 
a few remarks of my own. a. £. 

Abies orandis, Lindl. Not common in this region, resembliog mnch 
the Eastern A. balsamen. Fendler's N. Mex. No. 828 is the same. 

Abies Douglasii, Lindl. "Abundant through the eastern mountain 
district, except on the higher elevations. A very sightl}' tree, of the 
average height of 80 feet, with a graceful ovnl outline; the spreading 
1>raD<£es curving upwards at the eitremities. Wood of slow growth^ but 
very indifferent, inclined to warp and crack, turning reddii>h-brown iu 
drying." This species, as well as the nearly allied A. Canadensis^ is well 
distiniruished from all our other Pines by the distincUy petioled leaves. 
Fendler's N. Mex. No. 8*20. 

Abies Mgnzibsii, Lindl. "A finely shaped tree, though of rather stiff 
outline, of rapid growth ; wood very oompact, but rather coarse grained 
and pitchy ; the logs taper too rapidly to saw up to advantage." Cones 
pendulous from the end of the branches. Leaves stouter than in any 
other allied species, stiff and very acute, almost spinescent. 

Abies nigra, Poir. Probably the same as the northeastern tree (char- 
acterized by the slender and very acute leaves, ovate cones witli thiu and 
erenate margin of the acalee), a pale-leaved form <^ which is usually 
named A. alba, but which Prof. Oray has demonstrated to belong to 
A, n^fra. The true A. alba (leaves somewhat stouter and obtusish, cyl- 
indric cones with thickened entire margin of the scales) seems to extend 
from Canada to the northern Rocky Mountains, where it has been gath- 
ered by Bourgeau ; but it has not fallen under Dr. Pairy^s or Dr. Hay- 
den's observation, on the headwaters of the Kettle, Colorado, Missouri 
and CSolumbia Rivers, where Abies nigra seems to be abundant, extending 
down to Santa Fe (Fendler, N. Mex. No. 833). Dr. Parry found it 

^ SGbw. zvii, 424, in Omdin'e Handh. Art Cerimn. 



Digitized by Google 



PIohU of the RBdky Mmmisiiit^i^lemmii Z SSI 



** conipofiiiiff almost the entire forest growth of the mountnii ilopei of 

Middle Park about the head of Grand River: a magnificent tree, 80 to 
100 feet high, with an even, columnar trunk, below, 2-2^ feet in diameter, 
taperinir upwards; of rapid growth; bark scaly, smooth and quite thin, 
of a purpiish-brown color, full of tannin, and quite different from the 
rongh brown hark of A, niffra of Wiseomm ; wood remarkably white and 
aoft, free of knots and scarcely resinous, preferred for inside work." Ckmld 
this be Abies rubra Loud., and specifically distinct from A. nigra? 

PiNcs AursTATA, Engelm., in St. Louis Transact, vol. 2, tab. 6 and 6. 
Dr. Parry had the good luck to discover this very peculiar and exclusively 
alpine species which does not descend lower than 9000 or 10,000 feet," 
on the highor movntains of Clear C^reefc. As a full description and a 
figure has been given in the Transactions of the St Lonia Academy, I 
confine myself here to the statement that it ia our only vepresentatife of 
Endiicher's section, Psetidostrobus, which comprises numerous Mexican, a 
few Central American, and a single West Indian species ; it is character- 
ized by quinate entire leaves and horizontal ovate cones, with thin apo- 

Jhyses on the ]ong-rauoionato<Nr ariitate scales, and small winged seeds, 
n sheltered sitaations H Ibnna a tree 40 or 50 feet high and 1 or 8 feet In 
diameter, but on the higher bleak mountains it is a stunted bush, often 
thickly covered with fruit. Its growth, at least in the latter localities, is 
excee<lingly slow, as a stick of scarcely more than one inch in diameter, 
brought back by Dr. Parry, shows nearly iifty annual rings, some of them 
^ of a line, anid none more than ^ of a line wide. 

PiKus TLSXIU8, James. This species, discovered in the same regions 
by Dr. James, has to some extent remained doubtful, as his description in 
the account of Long's Expedition, and Torrey's diagno:^is in the Annals 
of the New York Lyceum (vol. ii, p. 249) are based on notes only, no 
specimens having been collected. By later writers it has been ignored, 
until Mr. Fendler in 1847 collected it on the mountains above Santa Fe, 
(Colt. N. Mex. No. 882), when a short notice was published by the writer 
in the appendix to Wislizenus* Memoir of a Tour to New Mexico, etc, 
1848, Endlicher, in his Synopsis Coniferarum, 1847, does not enumerate 
it, and Carriere in his Traite des Coniferes, 1855, credits it to Wislizenus, 
translating only my short remarks. Nuttall, however, had already (in 
1849) given a somewhat extended account of it, witli a poor figure, in the 
oontinnation of Ifichaux^s Sylva (vol. iii, p. 107, pi. 112), without clearing 
up the doubts, which Dr. Parry in his present expedition, 1862, is ex- 
pected finally to settle. My brother, H. Engelmann, collected it on the 
head waters of the Platte, and Dr. Hayden on the mountains nbout the 
head waters of the Yellowstone, Missouri and Columbia rivers. Dr. 
Parry notes that the cones grow several together, "semipendulous" at the 
extremity of the horizontal braaehlets; while James gave his plant 
erect" cones. Near Santa Fe it grows at the elevation of 8000 or 
10,000 feet, and in favorable situations becomes 60 or 80 feet high and 
bears "pendulous" cones, according to Fendler's note. Pinus jlexilis is 
certainly intermediate between the sections Cembra and Slrobus of 
Endlicher, and unites the two, as does P. cembroides, Newberry, Pacif. 

. An. Joua. 801.-8100MD Saans, You XXZIV, Na m— Nor., im. 
43 
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R. Rep., vol. vj, Hot, p. 44, not Zuca,* H; indeed, tbit w not n in«i« hm of 

F. Jlexilis, approaching by its short cones close to P. Cemhra. Th« large 
seeds oi P. Jiexilis are, as Dr. James already slated and as Dr. Hayden 
confirmed, eaten by the Indians. They are distinguished from those of 
Mij other of our Pines by a persistent, sharp, keeled margin, representing 
the wing. 

PiNus poNDERosA, Dougl., IS '^comnion tbrongh all Uie lower TaUeji 

and loss elevated districts of the mountains, associated with A. Douff' 
lasii and A, Menzicsii; a most valuable timber tree.*' Fen<Uer*s 1^. Mei* 
No. 831. Male aments cylindrical, several inches long. 

PiNus CQNTORTA, Dougl., "is quite abundant on the crest and slopes 
of dry aubnlpine ridges, forming the principal partoftlie forest tbere, and 
eitending to near the snow line ; a symmetrionl tree of iii]Dnd mwih, 80 
or 40 feet high, with slim and tapering trunk a foot in diameter, a 
smoothish, grayish-brown bark, detached in thin scales, and tough bst 
coarse wood, which is liable to warp, and rardjr cut into boards.** 

SuppuMBW H— Se?i8ion of the (Enolherm of the raheeeUon Ona^ ; 

by Dr. ENOXUunir. 

[Prefatory Note, by A. Grat.— ^NattaH, in hia Genera, stated that 
Pursh bad confounded two species under (E. alhieaulh, vis., his own (B, 
alUeaulit and €E. pinnatifida. In Plantce WrigkHana I had come to 
the coiKtlusion that Pursh was right, not then knowing the seeds of (S. 
pinnatijida, Nutt. Consequently, when good fruit of the latter can>€ to 
hand, in Wright's second collection, in PI. AVright, 2, p. 56, 1 carelessly 
teferrod the specimens to (E. eerone^olia, on account of their seeds, not- 
withstanding their longer capsules, overloohing the other characters, and 
wrongly supposing that Nuttall*e description of the seeds of his (E. pin^ 
natijida or Bradburiana somehow belonged to (E. coronopi folia, which, 
as 1 had shown in PI. Fendlerianoe, has such seeds, while those of CE. al- 
hicaulis are longer and smooth. Dr. Engelniann has recently corrected 
this oversight, and in the following memorandum has established the three 
species upon a good fonndation. I gi^tW donbt the distinctions based 
upon the duration of the root, although (a, aUicaulis and (E, eoTonopifo" 
ha generally, if not always, have the appearance of being perennial, whila 

* Zuccarini's plant of that name is one of the carious little groop of Am«ricsn 

Nut-pines, including the following four species : Pinitn monnphyilot, Torrey and Fre- 
aM»t, with siogle (not connate, as £odUdier would have it) leaves; P.eduii*. Engelm. 
with t IcftTcs ; P. eemhnktt*, Zuoe^ (IndudiDg P, Untima^ Sddade. not Torr., sad 
P. ofteosperma, Engelni.) with 3 leaves ; and P. Parryana, Engelm. {P. Llavean^ 
Torr. Bot. Mez. Bound., p. 20S, t. 68) with 3-5, mostly 4 leaves. Other charactan^ 
taken principally from the braela of the young slwots, strengthen tlie specific dis- 
tinctions. Tlua very natural little group is cliarHcterized by the small, nlmo^it globose 
cooea, the scales IxMring large pyraroidul apophyt^ and large edible seeds, the wings 
of which remain attached to the scale, which, I inspect, is the case in all ** win^eMf 
seeda of pines; in P. Pinea. however, the wing is very distinct and detaches itself 
clearly from the scale and at the eame time alt^o from the seed itself, which is likewise 
the case in the closely allied, though 6*leaved, Califomian P. Torreyuna, Parry, where 
Am wing, besides, is very thick, and of a eorky substance. The great variability ia 
the number of leaves in the nut-pines piQTes thai sectional cfasnstsn takea Ihm 
them are without value. 
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(V.jwMMff/liCBflowmearty from a eleoder monooarpio rool; IthooM* 
not rely much upon the sliHpe And siie of the peCiUt; and the leavei are 

most polymorphous. But, in brief, 

CE. COKONOPIFOUA, Torf. and Oray, is well marked by the strong vil- 
loeity of the ihroat of the calyx, the short and thick, ovoid-oblong, or at 
meet lineaivobiong cajwole^, and the large, oval or oblong, strongly cos- 
tale teedi^ the rita tuoercalate. 

The two foliowiog both have the calyx glabrous (rarely with a fsw 
hairf ) in the throat, much lai|;er petals, and larger pod*. 

CE. PiNNATiriDA, Nutt., has less elongated and stouter capsules, and 
amali, ovoid, 8triale«reLiculated seeds (with pits between the ribs), apica* 
late at the bilum. 

(E. ALBtOAULis,Nutt, m all its Ibmnt, haaelongated-ohlong end perfeetly 

smooth seeds, and its longer, linear, capsules are closely se^^sile by a broaa 
base, and mostly porrected or divaricate from the aiis whioh bears then, 

often flexuose. 

Dr. Parry's No. 116 is (E . pinnatijida ; his 117, probably a canescent 
form of (E, albicaulU ; neither are in fruit. 

The followjiij^eoinmonieatioQ from Dr. Bogelmann was received too late 
for insertion in its proper place in the July No. of the Journal, a. g.] 

''A large suite of spe<nniens enables ne to elear up some dilBculties 
which have environed the following species of (Enotkera, 

**\. (Enotiibra coRONOPiroLiA, Torr. & Gr. Fl. 1, p. 246; Gray, Fl. 

Fendl., p. 43. Perennis, saepe multicaulis, humilis, erecta seu erecto- 
patula, puberulo-canescens, strigosa seu hispida; fc»lii8 infimis lineari spa- 
tbulatis, caeteris ))ectinato-pinnatifidis; tuba caii/cis ad faucem dense villo- 
so ; petatlit iuboi^ulaUt integris stamina aequantibus pistillo brevioribus ; 
capsule ovato-eeu lincari-oblonga torulosa kid nvne in pedkellem hrevis- 
simum attenuata $uberecta ; semtntbus magnis ovatis turgidis suboblusis 
varie oblique trnncatis tuhrculatis. My specimens were colled eil by Mr. 
Fendler (No. 222) near Santa Fe, along waterducts, and by Dr. Uayden 
on the sandhills of the Loupfork, on " Jkunning Water.^' Stems ^1 foot 
high: flower white, turning deep red, abont an ineh in diameter: capsule 
in Fendler's specimens about an inch long, In Hayden^sonly about 4 lines 
long, thicker than in the allied spedes; seeds y* llowish-brown, about a 
line long, thick, beset wilh tubercles arranged in longitudinal rows. 

"2. (Enotiieka piNNATiFiDA, Nutt., Geu. 1, p. 245 ; Torr. & Gr. Fl. 1, 
p. 494. (E. albicaulis, Purah, Fl. 2, p. 733 : DC. Prodr. 3, p. 61, non 
Nmt (S, Punki^ Don. Syst. 2, p. 688. <E, Pnrthiana^ Steud. Nom. 2, 
p» 207 : Annua seu biennis, humilis, diifusa, (rarissime erecta), puberula, 
farina snnmm hirsuta ; foliis imis obovato^spatulatis acutis seu obtusis inte- 
gris, caeteris pinnatifidis saepe ciliatis ; tvbo cah/a's ad faucern nvdo ; 
pelalis late oiKordatis seu prof unde emarginatis genilalia svperantihus • 
capsula ianceolato linear i torulosa aessili suberecta ; seminibui ovatii iur- 
gidis uirumgus apieulatia fovudaHs §eriatim inter eoetae dispimUe tkgm^ 
ter notolif. Sandy soil on White River, Upper Missouri, Nuttall, Geyer in 
Nicollet^s Expedition, Dr. Hayden ; Las Vegas and Santa Fe, New Mex- 
ico, Dr. Wislizenus, Mr. Fendler; the hitter's specimens, few in number, 
bearing his private number 2^9, were distributed with others of the next 
species under No. 223; Southern Now Mexico, Wright (referred to (E» 
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e$r< m ep ^ ia in PI. Wright, 1, p. 69.) All the Bpecimens I have seen are 

either annual (sometimes simple and one-flowered) or, usually, biennial, 
with rosulate entire radical leaves; branching from the base, diffuse or 
even decumbent ; an erect form was collected by A. Gordon on the Upper 
CftDadian River, Na 29, dmilor to the last vpwm in habit Stems vsuallj 
4-6 inches high, but, acoordinff to Nuttall, the deonmbent branches some- 
times 2 feet long. Flowers 2^8 inches in diameter, white, turning pale 
red: capsule inches long: seeds very regularly and prettily pitted 
between the longitudinal ribs, 0*6-0'7 of a line long, yellow. Don and 
Steudel have changed Nuttall's earlier name, but his must stand and 
Humbddt's plant, described five years hiter under the same name, may 
receive the name of (E. Hwrnholain. 

"3. (Enothkra albicaulis, Nuttall in Fras. Cat., 1813, & Gen. 1, p. 
245; Torr. k Or. Fl. 1, 495; Gray V\. Wright 1, p. C9, & 2, p. 56: 
Perennis, glabra, puberula seu hirsuta ; caulis cortice albida membranaceo 
nitente ; foliis maxime variis; peialU orbiculato-ovaiis in uuguem plus 
minus attenuatis inUgrU stamina superantibns pistilhmi aequantibus; 
tapsula e haH cratmcm tenili Htuari dwarieaia ta^ JUxwta mi dtfiexa ; 
cimtntfrM miiunibus lineari-laneeolatis laevibttt, A common plant on the 
western plains, extending into Oregon, New Mexico and Chihuahua, as vari- 
able in habit, growth and foliage as it is common, but always easily recog- 
nized by the unvarying characters of the flower and fruit as above indicated, 
and also by its white glistening stems and branches, the epidermis of 
which is apt to peal off in the manner of many Loosaces. The white 
flowers, if'H inches in diameter, at last turn pale-red ; the very slender 
capeule, connected by a very thick base with the stem, is usually l^lf 
inches long, and spreads at right angles, or is curved or twisted in various 
directions. Seeds smooth, dark-brown, lance-linear and usually very acute 
at one end, and 0-8 line long; var. has smaller (0*6 line) and obtuse 
seeds. According to foliage and pubescence I arrange the specimens be- 
fore me under the following varieties : 

a. Foliis basi in petiolum brevem attenuatis. 

Var. o, NuTALLii: erecta, glahriuscula seu puberula, simplex seu ra- 
mosa; foliis liuearibus seu lanceolatis seu oblongis integris vel plus minus 
dentatis. Here belongs (E» pallida, Dougl., with its variety leptophylloy 
'latt, k Gr^ as already indicated by Ph>f. Gray. Nuttall describes this 
form as sometimes 3 feet high, and Geyer notes that in the sandy plains 
of Devil's Lake and at the sources of St. Peter's River it forms shrubby 
bushes of the size of Spartium scoparium, growing even 4 feet high ; but 
it seems more usually between one and two feet high. Leaves 1-2^ inches 
long and 1-6 lines wide. One of the broadest leaved forms is londlei^s 
K. Hex. No. 224. 

Ytar.fi. runcinata: branchiato-ramosa, patula, glabra, puberula sea 
canescens ; foliis lanceolatis grosse seu sinuato-dentatis. This is CE. pin- 
natijido, Gray PI. Fendl., p. 43 (description and most of the sj)ecimen8 
No. 223, all those with the private number 243). Fendler gathered it 
near Santa Fe; Fremont in his 8d Expedition collected a^lM>rous (No. 
282) and a very canesoent .(^o. 178) form, the latter with singularly 
short but appwrentiy fertile capsules, scarcely 8 lines long. 
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b, MUb haH UUa Irmwato HttSihut, 

Var. f. nRBVivouA: tota glaberrima, erecta, rRmosiMima; Mifo lata 
onttls abbremtts groese dentatis. Sandhills south of £1 Paao^ Dr. Wi»> 
liaeoQs, No. 99. ^aves dark green, while all ibe other forms are pale on 

grayish, 4-6 lines long, acutish, or often rounded at the end. 

Var. TRicHOCALYX : erecta, parce ramosa, canescenti-hirsuta ; fo- 
]m lanceolatis seu lauceolato-oblongis sinuato-dentatis. Las V^as, New 
KedoOt Br. Wializeniu, No. 478.— This is no donbt NuttalPs (S. iHdb- 
eaXifiBf Ton, is Gr. FI. L c, the specific identity of which with (E, tM- 
ceutUt Vrof. Gray has already indicated. The long hair on the stem, ovary, 
and especially the calyx, consists of a single cell, remarkably broad at 
base, tapering to an acute point; — it is however the form of hair I find 
in all long-haired (Enotherce, o. b. 

SuPFLEMSNT UL — Eevision of the genus CastUUia ; by A. Gray. 

OASTILLEIA, Linn. £ 

Tlie species of this genns are most troublesome and unsatisfactory, not 
only on account of the difficulty of investigating the dried specimens, bnt 
also from the variability of the charactei-s which have been relied npon 
in arranging them, and especially of the calyx. Although the latter af- 
fords good characters on the whole, yet the degree of fission and the form 
<tf the lobes are ftr from being constant in several species; and the same 
remark applies in a measure to the relatire length of the galea and of 
the lower up. The structure of the lower lip is lilely to afford some good 
characters ; but they are not readily nor very safely to be derived from 
dried specimens. Bentham's four sections (in De Candolle's Prodromus) 
do not prove to be as distinct as they would seetu. The second and the 
third were better combined into one, which will include all our North 
American species but two. The fourth section is pretty well marked, bat 
not absolntely. Of the first, which would appear to be quite distinct, I 
have no ^pocimenn. Beginning with Bentbam*s fourth section, since this 
comprises the original species > 

1 1. HEMICHROMA or EUCASTILLEIA. Calyx (ssepe incurvus) 
antioe profunde fissus, postice leviter bifid us ssspius 4-dentatu8. 

G. UHAHiifiFOLiA, Bentli., is one of the best characterized and the 
most northern species. It is known by its ]ong, narrow and glabrous 
cauliue leaves which are not dilated at the base, the tioral ones scarlet- 
colored, by the subulate teeth of the calyx, and by the long and narrow 
galea, which is more slender and fSslcate than in 6, tenuijlora ; the lobse 
of the lower lip linear-subulate. But the flowers are not always sessile^ 
nor the leaves only one-nerved and entire; these are often 3 -cleft or 9> 
parted, and more or less distinctly 3-nerved at the base. To this species 
clearly belongs Cfulgens, Nutt. in herb. Philad., and C.candens, Durand 
in Pacif. R. K. Rep. o, p. 12. (But No. 70 of the Californian (Fort Te- 
jon) collection of Xantua, also spedmeos collected by Dr. Newberry in the 
Colorado expedition, which I had mistaken for C. canderUy belong to (7. 
affinis). This is No. 583 of Fendler's New Mexican coUeotion, and 246 
of Dr. Parry's Bocky Mountain collection. 
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0. TiRumoRA, Betith^ PI. Hartw. No. 191, as Bentbam lotimatet, 

should probably include C. longijlora^ Kunze, and C. canescenSy Benth., 
(which is Gregg's No. 434, 010, and Coulter's No. 1854), all from Maxico. 

C. OaizABiB I have not seen, unless Conlier's No. 1862 and 1858 be- 
long to it. 

C. FIS8IF0LIA, Linn. f. (No. 835, coll. Venezuel. Fendler). To this 
Weddell refers all ilie five oilier South American species of this section, 
including even C. integrijuliay Linn. f. 

C. LAXA, Gray in Bot. Mex. Bound., p. 119, of Arizona (coll. C.Wright, 
No. 1400), has a broader calyx and corolla than any of its allies, the for« 
mer very thin-meaibmnaoeouft, colored, and with obtuse teeth, Uia galea 
slightly falcate; the leaves thin and not dilated at the ioserUon. 

§ 2. £U CHROMA (incl. Callichroma). Calyx antice et po6tice fissus, 
se^mentss int^rk emarginatis vel bifidis. 

I have notlnng to say of the six Mexican and South American species 
in the Prodromus. The proper North American ones I understind aa 
follows: 

• JRadiee annua vel hiennL 
-•- Intepri/olice. 

C. AFFiNTS, Hook. <k Am. Folia lineari seu lanceolato-attcnuata, flo- 
ralia raro trifida : floras pi. m. pedicellati : calyx usque ad medium bifidus, 
ses^mentis anp;u8tis saepius bitidis vel emarginatis : galea elongata falcata; 
labium brevissfmum.-— The calyx is generally cylindrical, more or lesa 
eurved, and reddish, and the wholly exserted galea 6 to 8 lines long: but 
the species, I believe, passes by regular gradations into the 

Var. MINOR, Gray in BoL Mex. Bound., p. 119 {Euchroma simplex and 
E. lanceolata, Nutt in herb. Acad. Philad.), which has smaller flowers, 
less colored floral leaves, a green and herbaceous calyx, the ^alea of the 
pale corolla only three or four lines long. Hartwee^^s Na 18? 7 is a good 
mtMmediate form. The calyx in both forms (as I have elsewhere noted) 
varies with its segments deeply bifid, moderately bideutate, or entire. 

C. TXDivisA, Engelm. Folia caulina Uneari-lancoolata, floralia obovato- 
dilatata rarius sublobata : flores Fessiles : calycis scrrmenta lata saepius 
emarginata; galea brevis breviter exserta. I have not the means of colla- 
ting wis with C, Utkotpermoides, 

LaciniatifoUce. 

0. cocciNEA, Spren&r. The only annual, or perhaps biennial, species 
with laciniately cleft leaves; confined to North America east of tha 
Rocky Mountains, and mostly east of the great plains, ranging from Bii> 
part's Land to Teiai. 

* a Radies pmmi 

^ MiUJkiraiibui tuperns pL m, dUataHi it cohraUt, 

^ Villoso-pubentes^ vel in/eme gkAra,pub$ ffersus qMcem ctaUii, iie^ 
patenUpUo9a vel kinuia setpiua viseosa. 

C. PARviFLORA, Bongard. Fere undiqne piloso-pubesoens vel hirsute, 
vix hispida: folia pieraque trifida vel pinnato-laciniata, floralibus apioe 
ssspissime rubro-colorata : calycis segmenta aut emarginato-biloba, aut 
profunda bifida lobis oblongis seu Unearibus: oorolls labium brevissimum. 



Digitized by Google 



PbmU of ike Rocky Mauniain»^8uppkmeiU HI 997 



— This is appftrentiy the commonest Rpecies and of widest range west of the 
fiocskj' Mountains, extendino: from Russian America to Southern Califor- 
nia. Tlie name given by Bongwrd is much the earliest, but not a good 
one, b«ing founded upon what, I believe, is only a northern form of Hen- 
tbasQ^s C. kitpida fa later and scarcely more appropriate name), with a 
less developed corolla. The length of the galea ap{iean to be subject to 
▼•nation in this species, as in Cpallida, and the calyx-sogments still more 
BO. To the present species may be referred : C. coccinea^ Lindl. Bot. Reg. 
t. 1136 (non Spreng.), whicli, as its calyx-segments are described as being 
dilated and reluse, Air. Bentham should ratiier have referred to his (7. 
Xkmglatiu Buchrmna anffwtt/olia and K Bruudhurii^ Nutt. ! in Jour. 
Acad. Pbilad. 7, p. 44, A*l (1834), both hirsute forms with deeply deft 
and narrow calyx-segraents. Cantilleia hiapida^ Bcnth. in Hook. Fl. I3or, 
Am. & in DC. Prodr., 10, p. 532. C. DougloRti^ Benth. in DC. 1. c. 
p. 530; the commoner form, with oblong or more dilated and slightly 
lobed or cleft calyx-segments. C. desertorum^ Geyer in Hook. Kew Jour. 
Bot 5, p. 258, which is just KuttalPs E. anffusti/oliay but with partly 
Yellow bracts. £. macrocalyXj S, villoaOj E, laamaiOy and S, wteom^ 
Kutt. in herb. Acad. Philad. . 

C. PALLIDA, Kunth. Inferne srepius glabra vel glabrata, caule rersns 
apicem calycibusque villosis : folia inferiora soepissime integra (e forma 
lineari ad ovato-lanceolatam), fioralia vulgo pi. m. incisa vel laciniata et 
albido-colorata : calycis segmeuta bifida seu biloba : galea aut breviuscula 
auteloogata. — ^Tbe roost northern species, and eztendinff round the world 
on the borders of the arctic zone. I am well satisfied (especially from 
White Mountain specimens, clearly all of one species) that the galeft 
varies much in length or degree of development,, — the lower lip remain- 
ing nearly uniform, — and that, accordingly, C. Sibirica and C. septentrio- 
ncUis of Lindley are states of one species, C. pallida^ — to which belong 
C, acuminata., Spreng. ( Bartma octimthate, Porsb}, €, aeddmkUit^ Torr. 
<a dwarf alpine form), £uchroma lutmeMf NutL in herb. Acad. Phllad., 
and, as a variety : — 

Var. MiNMATA : viridior, inferne glabra; foliis floralibus pi. m. miniatis; 
galea elongata magis exserta. C. miniata. Dough, Benth. Euchroma 
inUgrifolia, Nult. in herb. Hook. & Acad. Philad. This is pretty well 
marfced on the whole ; bat in Rocky Mountain specimens it runs bou into 
p^ida and septentrtonatis. As to **C,paUidavtLf» Unalasckenns^ Cham* 
and Schlecht.}" from Sitcha, my specimens from Bongard consist of nar> 
row-leaved ones with a short galea (true C. pallida) and a broader-leaved 
one with elongated galea, good C. septentrionalh, apparently, referred by 
Bentham to C. miniata. C. No. 1, Bourgeau's coll. in Paiiiser's £xped.y 
k 0, mlftjsla with the upper cauline and floral leaves nnosnally eleft. 

0. LaTiFOLTA, Hook. ^ Arn. Undique viscoso'hirsuta, laze ramoia: 
folia brevia, obovata, obtusissima, plensque integra, floralia apice dila- 
tata, 3-6-lobata, rubro-oolorata : calycis segmenta lata emarginato-biloba: 
corolla parva. A well-marked Californian species. The comparatively 
short and broad calyx is sometimes equally cleft before and behind, some- 
times much deeper posteriorly. 

.t-t. 4-i> Tomentosaif vel pube caulU molli impltxa. Folia cauHna linear 
rw nUeffra, vel trifida. 
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«. Jmimi ; €idifm mgmtmilit dUaMii mMiftynt. 

G. V0UOLO8A, Hook. & Arn. Floccoso-toiDentoaai tomento e pilis 
nmoaBsitnis I Cauleit raffruticosi cum foliis adultis quandoque p^labrescen- 
tea* galea ultra segmenta calycis spathulHto-obioDgassepius retusa leviter. 
ex»erta. — The peculiarity of tba pubescence is indicated in Bot Mex. 
Bound. Survey, p. 118. 

C. LAN ATA, Gray iu Bot. Mex. Bound., 1. c. Herbacea, tomento arach- 
noideo appresso aIbo*]aData: flores fere Cfoliotm^ ted majores. 

6. Cinereo-puberulas vfl subtomentosce ; calycia ugnuntia scBpitsime hifi' 
dia ; galea exserta. Folia supra nunc glabra. 

C. INTEGRA, Gray in Bot. Mex. Bound. 1, c. Caulis laxe tomentosus : 
folia (hiepius tomentnlosa) omnia Integerrima, vel fioralia suUobata, raro 
tnfida: floree aesquipoUicareis galea majore et labio breviore quam C, 

purpurece. — Besides the numbers already cited, this is No. 244 of Parry^i 
Rocky Mountain collection (a dwarf or subalpiiie form); and my C. tomen- 
tota, from Mahibi, Arizona, Tliuiber, appears to bo a more tomentose 
state of the same species, the flowers in the specimen not well developed. 
It is closely related to C. purpurea, and perhaps runs into it. To that, at 
least, I now refer the undistributed specimens of Wright's first oollection. 

C. PUBFOBBA, Don, CSauHa tomentulosus vel cinereus : folia pubera tcA 
glabrata, superiora vulgo cum floralibus trifida sen laciniata: flores potti- 
cares, labio minus quam in affinibus abbreviato (2-2^ lin. longo). Flo- 
ral leaves varying from cherry-red to flesh-color, or light yellow. Lower lip 
of the corolla by no means half the length of the galea in well developed 
flowers. To this species belongs C. angusiifoha^ Gray in Bot Mex« 
Bound. 1. c., excluding the synonymy, and excluding the plant of H. 
Engelmann from Bridger's Pass, the latter being C. miniata. It is, ac- 
cordingly, Wright's No. 1491 and 1492, and Lindheimer's 488 and 669. 

-»- J^oHis (pleriaque lobis linearibus) Jloralibus aptce n&t 

dilaiatis nec coloratis. Calyx aut cequaliter out antice profundius fisstu, 
segmentis alte bijidis. Corollce labium magis quam in caeteris irisaccaiO' 
carinatuMy lobis galecB dimidium adcequanitbus, Flantm humiUi, mbvU- 
loBOB vel subcinerecB. 

C. 8KSSIUFL0RA, Pufsh. Calyx et corolla tubo elongato angusto ; labio 
tripartito, lobis lineari-lauceolatis. Corolla evoluta bipoliicaris, galea 4-6 
lin. longa. 

C. BRXVirLORA, Gray, PI. Parry, No. 248. (Evehroma (rm/foror, Nutt 
in herb. Philad.) Spitbarasea, spica densa, fiorescente vix pollicari; 
calyce ovoideo-ol)longo, lobis lanceolatis ; corollac luteae tubo fere incluso, 
labio inferiore triplicato-saccato breviter trifido, lobis oblongis obtusis. — 
Rocky Mountains, Nutlall. Parry, No. 243. A well-marked species of 
this genus ; the lip of the corolla about as long in proportion to the galea 
as in (7. msilijlora^ but more trisaccate, — therefore one of the transitions 
to Ortkoearpus. The c.-ilyx in flowers of the same spike is sometimes 
about equally cleft behind and before, and sometimes split in front while 
the posterior cleft is no deeper than that between the lateral lobes. 

Excludenda*. Small indeed are the absolute distinctiona between some 
€f the third section of Orthocarput and CatiiUeia, 
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Euekroma albida, Nutt in herb. Acad. Philad., is Ortkocarpus altenu- 
atu8, Gray in Bot. Whippl. Exped. Pacif. R. R. Rep. 4, p. 121. This is 
the "O. No. 1," of Dr. Lyall's collection on the Oregon Boundary, from 
Lopez Island, distributed at Kew Gardens. 

JBuehroma palUtcent, Nntt In herb. Atni. Philad^ from ibe Rooky 
Mountains, beinff a near relativa of the preceding and of Ortkoearput 
dtnHfionu^ and I believe not a described species, ironld take the name of 
0. pallescens. The lobes of the lower Hp of the corolla are so conspicu- 
ous that it can hardly be 0. hispidus, Bentb., a species unknown to me. 
The segments of the deeply two-cleft calyx are merely bifid at their apex. 
Kear to this, if not the same, but more hairy, with deeper-cleft calyx- 
segments, and yellowish corolla almost an inch lonfr, are specimens of 
Geyer*s Rocky Mountain collection, distributed as No. 291, tberefora 
probably those mentioned in Hook. Kew Jour. Bot. 5, p. 269. Here 
also the lobes of the lower lip are quite conspicuous, and the incom- 
pletely developed specimens might very readily be taken for those of a 
CattUleia, 

SuppuEUXHT IV. — Review of the genus Merienfia ; by A. 6nAT. 

MEETENSIA, Both. 

The species of Mertensta which I have been able to eiamine, although 
not a little perplexing^ may perhaps bo best discriminated as follows: — 

§ 1. Filamenta gradlia antheris multo longiora: oorolle tnbo calyce 
alte 5 fido pinries longiore^ limbo levissime loMto, pliois iaucialibut nul- 
lis. Tota glaberrima. 

1. M. VntoimoA, DC. — The disk is annular, but on each side developed 
into a large lobe or glandular appendage. That of M. Fendleri and of 
some specimens of M. paniculata approaches it. Corolla villoua inside 
just above the obscurely 10-glandular base of the tube. 

§ 2. Filamenta antheris plus minus angustiora et longiora: oorollA 
limbo lobato. 

2. M. MARiTiMA, Don. Corolla) tubo limbo breviore calycem sub>5* 
partitum subaiqaunte, plicis conspicuis. 

3. M. Pallassii, Don. M. Sihirka^ DC, (fee. Pulmonaria Sibirica, 
Pall., non Linn. LWiospermum Pallasu^ Ledeb. Corollie tubo limbo 
1^2-plo calyce 8-plo longiore, plicis tenuibus. Siberia. 

§ 3. Filamenta magis dilatata, antheris sequilata seu latiora et plus 
minus breviora : corolUe limbo 6-fido. 

* Calyx haud ultra medium 5-Jidus. 

4. M. Fkndleri (sp. nov.) : foliis subtus cauleque laevibus supra cum 

Sedicellis appresse hispidulis, caulinis oblongo-lanceolatis ; racemis pauci- 
oris ; coroliss tubo lobts calycis hirsuti hi(o>]anceolatis Hmboqne vix 
lonnoreintus supra basira annulato-viiloso. New Mexico: Ibotof hilla 
on Santa Fe Creek, Fendler No. 625. Discus pi. m. bilobus. 
Am. Joub. Sgi.— SEco2n> Saiuss, You XXXIV, Na Nov., 1868. 
44 
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• • Cklyx 6-parHtu», in M. obUmgifilia H M, alfina qmndogu€ oAlf 

^ CoroUa t%Ao ^ttom Hmbut (i. e, pars dUatata supra faueem) ft-B-ph 

longiore, 

5. M. Davurica, Don. Gracilis ; foliis caiiUnis linearibus supra cum 
calyce subincano-hirtis ; corolla ima basi ariimIato-])i!osa, cset. glabra. Si- 
beria. The hairy ring (much less conspicuous than that of tlie foregoing 
species) is here at the very base of the corolla, occupying the position in 
which ten obscure glands or slight tbtckeoed spots are generally discern- 
able: these are most evident in the following species, and in JIf. alpina, 

6. M. OBLOWGivouA, DC., Hook. Eew Jonr. Bot, 8, p. 295. Puhno- 

naria oblonffifolia, Nutt. ! Idlhospermum marginatum^ Lehm. in Iloofc* 
Fl, Bor. Am. Ilumilis; foliis caulinis oblongia vel spathiilato-lanceolatis 
plerumque obtusis; segrnentis calycis lanceolatis seu linearibus aeutia 
corollse tubo intus glaberrimo 2-3-plo brevioribus. Interior of Oregon, 
Utah, (&C. Varies with the sepals very narrow and ciliate with long and 
rigid bristles, as in Nuttall's original specimens collected by Wyeth ; or 
with these cilise minute or sparse or obsolete, as in most specimens; in 
Geyor's No. 31G, the calyx is hardly 5-parted, and its sefrments broader; 
in Spalding's, from Clear Water, the leaves are unusually broad. The 
leaves resemble those of Heliotropiura Curassavicum. 

-•- Corolla tttbo quam limbus ad mmmum sesquiUmgiore. 

Elatce^ l-3-pedales : folia caulina ovaia 9eu ovnto-lanceolata, acntts- 
sime acuminata vel acutata^ costato-venota ^ corollcB semipoUicares seu 
paullo Ion D lores. 

7. M. PANiocLATA, Don. M. paniculaia, pilosa, pubescens, lanceolata ? 
stylosa? & KamUchatica ? DO. Ilirsuta, hirtula, vel plabrata; se|f* 
mentis calycis lanceolatis seu lanceolato-linearibus aoutis hirsutis vel his- 
pido-ciliatis tubo corollas intus sparsim pilose paullo vel dimidio brevior- 
ibus. — A specimen of L. denticulalum^ Hook. & Am. from Kotzebue's 
Sound in Beechey's Voyage, p. 128, in herb. Torr., is certainly of this 
species, which probably occurs in Northeastern Asia also. H. Engel- 
manu's specimens from Medicine-Bow Mountains and Dr. Parry's No. 
286 are glabrate and dwarf mountain forms of pankulatia^ with barely 
acute leaves, and are Pursh'a PtUmomria lanceolata, lluttaU*s P. mar- 
ginata is much the same. 

8. M, SiBiRicA, Don, non DC, Ml denticulata (Don.) <fe ciliaiOj DC 
(Pulm. Sibiricaj Linn.) Glaucescens, subpubescens, vel glabra; segrnen- 
tis calvcis oblonsxis seu oblonfro-linearibus obtusis ciliolatis tubo corollae 
intus sparsim plloso vel fere glabro 2-4-plo brevioribus. Rocky Moun- 
tains, Eastern Siberia. 

Pumila : folia caulim obtusa vel acutiuscula^ vix venosa : corol- 
las ^—^pollicQres. 

9. M. ALPINA, Don. M. Drummondii, Don. Pulmonaria alpina, Torr. 
Lilhospermum Drummondiif Lehm., in Hook. Fl. Dor.-Am. Spitbarosea 
ad subpedalem; foliis spathulato-oblongis lanceolatis vel suprerois oblon- 
go-ovatis parvulis; aegmentis calycis nunc ovato seu oblongo-lanccolatis 
obtusiufloulia nunc lineari-lanceolatiB acutis ciliatia oorollss tubo limbum 
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adnquante panllo bravioribas. — ^Eitber g^labrons or hhsuta. Richardson's 

plant from the arctic coast is a large- flowered form of Torrey'a P. alpina» 
Parry has an alpine form (No. 287), and a loose, evolute form with longer 
and narrower leaves (No. 284) ; in these the tube of the corolla is usually 
pilose inside near the middle; but it is not so in Torrey's original speci- 
mens of JV. aJpina^ nor in Hooker's jfaf. DrummondvL In the latter, and 
in Parry's speoimens, as in all of the various other species I have exam- 
ined, the stamens are inserted in the throat of the corolla. In the flowers 
of Dr. James' specimen?, tboy are inserted pretty low down on the tube, 
so that the tips of the aiitheis barely reach to the level of the faucial plicae 
or appendages. This is the case in all the various specimens 1 have exam- 
ined (of Burke, Fremont, and Stansbury) from tne western side of the 
Bocky Mountains, of what seems to be a narrow-leaved and hirsute vari- 
ety of this species. Contrary, however, to the dimorphism in other Bor- 
raptvea', RubiaeM, <fea, the induded stamens are here aooompanied by 
a short style. 

§ 4. Filamcnta antheris sublongiora et eqaikta: corolim limbo lobato: 

achenia echinata! 

10. M. RivuLARis, DC. M. eUiptica, Ledeb. ex Kegel & Tiling, Fl. 
Ajan. N.E. Siberia and Kamtschalka. Corolla with the tube hairy 
within towards the base: plica; at the throat conspicuous. 1 have only 
a specimen from Tiling's Ajan collection. In this the fruit is conspicu- 
' ottsly eehtmte with soft prickles, — a remarkable peculiarity, whidi is not 
noticed in Regel's account of this collection. 

Dr. Hooker, in his Arctic Essay, received long since the above 
was written, adopting Sir William's suggestion, refers the hijfh arctic 

M. Drummondii ^Idthospermum Drummondii) to our If. Virginica. 
Although Lehmann describes the corolla ^'fauce notata protuherantiis 
guinque, I found no appendages in an original specimen in herb. Torrey, 
just as Dr. Hooker notes. But I also found them obsolete in specimens 
of M, alpina and of other species in which they are sometimes evident 
Wherefore I rejected the character from the diagnosis of Section 8. 



Abt. XXX, — Besearehes on (he Platinum Jfeldls; by Wolcott 

OlBBS, M.D. 

(Continued from vol. xxzi, p. 71, Jan., 1861.) 

The mass of soluble chlorids obtained by the above method 

contains all the platiDum metale, although only traces of oemitun 
and palladium are present; in addition there is usually more or 

less insoluble matter, consisting partly of the impurities of the 
ore itself and partly of undissolved oxyds. A certain portion 
of iron also remains with the mass even after careful washing. 
The washings contain a ver^^ large quantity of iron, a little 
ruthenium in the form of bichlorid of ruthenium and potassium, 
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and possibly a trace of palladium. When the washing wHh 
ohlond of potassium has been carefallj executed with a cold and 
saturated solution, the quantity of ruthenium dissolved is too 
small to be worth separating. It only remains therefore to sep* 
arate the metals in the mass of mixed double chlorids. Plati- 
num and iridium exist in this mass in the form of bichlorids, as 
PtCl,,RCl and IrCljjKCl ; ruthenium is present partly assesqui* 
chlorid and partly as bichlurid, Ru,Ci3,2KCl and RuCL,KCl ; 
rhodium appears to be present only as sesquichlorid, Bn^Cl,, 
8KC1, so &r at least as it is possible to determine. The separation 
of these metals from each other is a problem of no ordinary 
difficulty. 

Of the methods which have been proposed for this purpose 
I have no hesitation in saying that that of Glaus is the only one 
which yields the different metals in a state of purity. Tn fact 
after a long and laborious study of the subject I believe that no 
other chemist hns worked with pure preparations of iridium and 
rhodium, the dcbcriptious even of Berzelius applying only to 
mixtures of isomorphous salts in yarions proportion& In addi- 
tion the discovery of ruthenium by Glaus rendered a complete 
revision of the subject necessary. Such a revision Glaus has 
himself given in his elaborate and most valuable memoir already, 
cited.* For the details of Glaus' processes I must refer to his 
paper. In principle his method consists in separating osmium 
and ruthenium by fusion, with a mixture of caustic potash and 
saltpeter; cold water then dissolves out osmate and ruthenate of 
potash. The residual mass consists chiefly of the oxyds of 
iridium, rhodium and platinum. These, after distillation with 
aqua-regia, are brought into the form of double chlorids with 
ammonium ; the iridium reduced to sesquioxyd by means of 
sulpbydric acid, and the platinum separated from the other two 
metals by washing with a strong solution of sal-ammoniac. The 
filtrate from the clilorplatinate of ammonium contains iridium and 
rhodium as sesquichlorids ; the iridium is converted by chlorine 
and nitric acid into bichlorid, and tlie insoluble chloro-iridate of 
ammonium separated by filtration from the soluble rhodium salts. 
This method has given excellent results in the hands of its author 
but is not iVee mm objection, the chief difficulty lyin^. in my 
opinion, in the separation of ruthenium from iridium. The ruthe- 
nium salt Ba,Gl3,2KGI is scarcely to be distinguished in ap- 
pearance from the iridium salt IrGl,,KGl; it possesses about the 
same degree of solubility in water and in solutions of chlorid of 
potassium and ammonium. By the action of reducing agents the 
sesquichlorid of ruthenium is reduced, apparently to a proto- 
ehlorid, the double salts of which, like Ir,Gl,,8KGl and Ir^Gl,, 

• Beitrige lur CSieime FUitui>tneta]]e. Dm^at, 1864. 
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8NH«C1, are qnite soluble in water. Oxjdizing agents readily 
oonvert the protxHshlorid of ruthenium into scsquiclilorid, -which 
is again precipitated in Claus's process with IrOl„KCl, in the 
form of Eu2Cl3,2KCl. The portion of ruthenium which exists 
in the mass of double chlorids in the form of EuCl2,KCl may be 
easily and almost completely removed by repeated and careful 
washings with a cold and strong — but not saturated — solution of 
chlorid of potassium, in which the salt, RuCl3,KCl, is soluble, 
while the other double chlorids remain undissolved. The small 
quantity of ruthenium dissolved in washing out the sesquicblorid 
of iron may be reoovered by precipitating the iron careihlly with 
a solution of carbonate of potash, adding a slight excess of chlor* 
hydric acid to the filtrate, and evaporating to dryness, when the 
ruthenium salt remains mixed with a great excess of chlorid of 
potassium. In Claus's process however this method is of little 
use since the greater part of the ruthenium is removed in the 
form of ruthenate of potash, while another portion remains as 
Ilu.Cl3,2KCl, insoluble in chlorid of potassium. 

Another difficulty in Claus's process arises from the fact that 
the rhodiam salt, Rn3Cl3,3NH4Cl, is quite insoluble in a strong 
solution of chlorid of ammonium, while a weak solution of the 
* same salt dissolves a considerable portion of the iridium and 
ruthenium salts, IrCl2,KCl and Ru2Cl3,2KCl. 

Claus's method of separating ruthenium — in the form of 
RUjClg — from iridium, by adding a few drops of ammonia to 
the neutral solution and boiling so as to precipitate Ru,0 3 4-xHO, 
gives good results when the quantity of ruthenium is large in 
proportion to the iridium present, but not otherwise. Small 
quantities of ruthenium cannot be separated at all by this process, 
nor have I in any case been able to obtain iridium absolutely 
free from ruthenium by boiling. For these reasons, while doing 
full justice to the extraordinary skill and success of the Russian 
chemist, I have still thought the problem of the complete separ 
ration of the metals of the platinum group worthy of a new in- 
vestigation. 

The method which I now use consists essentially in the em- 
ployment of the alkaline nitrites as separating agents; in addi- 
tion, however, I avail myself, as Clans has so skillfully done, of 
the different degrees of solubility of the double dilorids of the 
platinum and alcaline metals. 

The relations of the alkaline nitrites to the platinum metals 
have not hitherto been studied and require special attention in 
this place. The remarkable double salts which these metals 
form when treated with the nitrites of potash and soda will be 
fully described hereafter, but the general character of the salts 
themselves, upon which my methods of separation are based, 
may advantageously precede the details of taeir practical appli- 
cation. 



Digitized by Google 



tu 



W. Qihbi on the Plaiinum mUab. 



Osmtum. — A solution of osmic acid is reduced by addition of 
nitrite of potash to osmioos acid, which unites with the alkali, 
forming the well known beaiuifiil red salt discovered by Fremy. 
The solution may be evaporated to dryness without decomposi- 
tion. The nitrite may therefore be added with great advantage 
when solutions contiiining free osmic acid nre to be evaporated, 
or even transferred from one vessel to another. No other re- 
dndng agent yet applied answers the same purpose, as the 
osmium is ohtained at once in a very oonyenient form for preser- 
vation. When a solution of osmic acid, to which nitrite of pot- 
ash has been added, is evaporated sufficiently and then allowed 
to cool, beautiful garnet red octahedral crystals of the osmite of 
potash separate. These should be dried in pleno, over sulphuric 
acid, and not in contact with paper or organic matter, which 
partly reduces the osmious acid to the brown sesquioxyd of os- 
mium. Nitrite of potash exerts no sensible action when boiled 
with a solution of cnloro-osmate of potassium. Any salt which 
may be formed is very soluble in water. 

Jsuihenium, — When a solution of nitrite of potash is added in 
excess to the sesquichlorid of ruthenium, either free or in com- 
bination with chlorid of potassium or ammonium, a yellower 
orange-yellow color is produced, but no precipitate is formed. 
A precisely similar change occurs when the ruthenium is in the 
form of bichlorid, but in this case the change of color is produced 
more slowly, and usually requires heating or even boiling. The 
change of color produced is in both cases owing to the formation 
of an orange-yellow double salt of ruthenium and potassium 
which is very soluble in water and alcohol ; its relations to alco- 
hol in particular enable us to distinguish ruthenium from the 
other platinum metals more perfectly than has hitherto been 
possible. Nitrite of soda forms a similar salt with solutions of 
the bichlorid of ruthenium. 

When a few drops of sulphid of ammonium are added to a 
solution of the ruthenium double salt above mentioned, a mag- 
nificent crimson color is produced. This reaction furnishes a 
characteristic test for ruthenium of the greatest value, since it is 
not, like Glauses beautiful reactions with sulphocyanid of potas- 
sium or sulphuretted hydrogen, materially affected by the pres- 
ence of the other metals of the same group. The t^t may be 
most advantageously applied as follows: The liquid supposed to 
contain ruthenium is first to be rendered neutral or alkaline by 
addition of carbonate of soda or potash. I prefer to use an ex- 
cess of alkali. Nitrite of potash in solution is then to be added, 
the liquid boiled for an instant, allowed to be become perfectly 
cold and a drop or two of colorless sulphid of ammonium added. 
On shaking, the color appears and rapidly deepens to the finest 
red. When the quantity of ruthenium present is very small, or 
when laige quantities of the other platinum metals are also 
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present^ it is better, after adding the alkaline carbonate and nitrite. 

to evaporate the whole to perfect dryness on a water- bath ana 
treat the dry and powdered mass with a small quantity of abso- 
lute alcohol. The alcoholic solution is then to be filtered off, 
and tested directly with sulphid of ammonium. In this manner, 
the smallest trace of ruthenium may be detected, even in the 
presence of verv large quantities of the other platinum metals. 
A solution of the double nitrite of ruthenium and potassium is 
completely precipitated by a long continued current of sulphy* 
dric acid gas. Sulphid of ammonium also precipitates the solu- 
tion after a short time, but when added in excess redissolves the 
dark chocolate-brown precipitate. The addition of a slight ex- 
cess of dilute chlorhydric acid then completely precipitates the 
Bulphid of ruthenium. 

Iridium. — When a solution of nitrite of potashi or soda is 
added to one of chloro-iridate of potassium or ammonium, 
the color of the solution instantly cbanges to olive-green, the 
iridium being reduced from bicnlorid to sesquichlorid. The 
reduction takes place most rapidly in a hot solution, in which 
it is almost instantaneous. When the solution cools, the new 
double chlorid usually crystallizes. An alkaline nitrite is 
a far more elegant and convenient reducing agent for the sepa- 
ration of iridium from platinum than either sulphuretted hydro- 
gen, sulphurous acid or cyanid of potassium. The reduction in 
question is expressed by the equation, 

2{TiCi2.KCI)Hf-KO, N03=Ir2Cl3. 3KC1+N0^ 

Avery different result is however produced when an excess 
of nitrite of potash is added to a solution contaifiing either of 
thechlorids of iridium, and the solution is boiled for a few min- 
utes or even allowed to evaporate spontaneously. The olive- 
green liquid becomes yellow and contains the whole of the 
iridium in the form of a double salt which is soluble in water 
but insoluble in alcohol. 

When however the solution is boiled, an excess of the alkaline 
nitrite being present, part of the iridium is thrown down as a 
heavy snow-white powder, which is insoluble in cold water; hot 
water dissolves it in small proportion; the solution however 
speedily becomes milkv and remains so for a long time. Chlor- 
hydric acid even on boiling exerts but little action upon it. 
Nitro-muriatic acid with the aid of heat gradually yields a solu* 
tion containing biohlorid of iridium. The insolubility of this 
compound in water and acids is very remarkable, the similar 
salts of the other platinum metals being nearly all readily soluble 
either in water or in dilute acids. Nitrite of soda under the 
same circumstances forms with iridium a soluble orange-yellow 
salt. The two soluble double nitrites of iridium and potassium 
or sodium give no precipitate with alkaline sulphids even on 
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boiling. The soda salt is easily decomposed by boiling with 
chlorhydric acid, giving a solution of chloro-iridate: thepotaab 
salt is decomposed with great difficulty. 

Platinum. — Solutions of the alkaline nitrites exert a scarcely 
sensible reducing action upon clilorplatinate of potassium or am- 
monium, even after long boiling. The salt retains its color and 
crystallizes unchanged from the solution on cooling. When 
other metals belonging to the same group arc preeent^ and the 
eolation after adding the nitrite ia boiled tor some time, a amall 
quantity of platinum is dissolved, giving a yellow salt very sol- 
uble ia water and alcohol. When nitrite of potash is added to 
a solution of platinum, sulphid of ammonium immediately throws 
down a brown precipitate of sulphid of platinum : the same efieot 
is produced in a solution of the yellow salt above mentioned. 

Palladium. — A solution of either protochlorid or bichlorid of 
palladium immediately becomes yellow or orange-yellow, when 
an excess <^ nitrite of potash is added to it. 'two difibrent 
doable nitrites of paUadiam and potassium are asaally^ formed 
in this reaction. Both are solable and are precipitated in a crys- 
talline form by alcohol from concentrated solutions. One of these 
salts has a deep orange-red color, the other is lemon-yellow; both 
are readily soluble in water, and alkaline sulphids precipitate 
palladium completely from the solutions. 

These two salts were first described by Fischer.* 

Rhodium. — When nitrite of potash is added to a solution con- 
taining the sesquichlorid of rnodium no change is at first pro- 
duced, but on heating the solution becomes yellow, and on 
boiling or evaporation to dryness, part of the rhodium is precip- 
itated in the form of a bright yellow or orange-yellow crystalline 
powder which is extremely insoluble in hot or cold water, but 
which dissolves readily in hot chlorhydric acid. Another por- 
tion of the rhodium usually remains in the form of a yellow salt 
soluble in water but insoluble in alcohol. The solutions of these 
two salts are decomposed with great difficulty by boiling with 
stron» acids : alkaline sulphids give a dark brown precipitate of 
sulphid of rhodium solable in a large excess of the precipitant 
ana completely precipitated firom the solutions by the addition 
of an excess of chlorhydric acid. Nitrite of soda also gives a 
soluble and an insoluble salt with solutions of rhodium, but only 
the solable salt is formed when the rhodium solution is boiled 
for a short time with an excess of the alkaline nitrite. 

The application of these facts to the separation of the several 
metals of the group is as follows : 

Platinum from iridium. — The separation of platinum from 
iridiuiii for the purpose of obtaining the two metals ia a state of 

* fogg. Ann., hair, lift. 
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chemioalpnrity may be effected bj either of ihe following pro- 
oesaes. The iridium is in the first plaoa to be brought into the 
form of bichlorid by means of a current of chlorine or by nitrio 
acid, and the two metals are then to be precipitated together as 

PtClj.KCl and IrCIj,KCl, by the addition of a concentrated 
solution of chlorid of potassium. The color of the mixed salts 
varies from orange to almost black, according to the quantity of 
iridium present. The mass of crystals is to be rubbed fine in 
an unglazed porcelain mortar and boiling water added in the 
proportion oi three Tolnmes of water to one of salt A dilute 
eolation of nitrite of potash is then to be added, until the Kqnid 
becomes deep olive-green, carbonate of potash being thrown in 
from time to time in quantity sufficient to prevent the solution 
from becoming strongly acid. The iridium ia instantly reduced 
to sesquichlorid, while the platinum salt remains as a reddish 
orange powder. The deep olive-green solution is to be poured off 
and the undissolved mass treated a second time with hot water 
and nitrite. This process must be repeated as long as the liquid 
remains olive-green. The mixed solutions on cooling, or alter 
evaporation, deposit a beautifhl mass of crystals of tue douMe 
ehlorid of potassium and iridium, Ir,Cl^,SKCl+6H0. By 
re-solution and repeated crystallization the iridium salt may be 
obtained perfectly free from platinum. Instead of nitrite of pot- 
ash nitrite of soda may be employed in the above mentioned 
process; the iridium and sodium salt has the formula Ir^CI^, 
8NaCl-f-24HO, and crystallizes well. The undissolved mass and 
the mother liquors from the iridium saltcontain a large quantity of 
platinum with a comparatively small quantity of iridium. When 
the absolute quantity of platinum salt Is not very large it may 
be dissolved in boiling water, a small quantity of an alkaline 
nitrite added, and the solution allowed toorystallize; the result* 
in^chiorplatinate of potassium contains only a trace of iridium. 

The process just mentioned gives satisfactory results when 
carefully executed but requires attention to two points. In the 
first place the alkaline nitrite must be added in quantity just 
sufficient to reduce the iridium from bichlorid to sesquichlorid, 
but not so as to produce further chemical changes by the forma- 
tion of the doable nitrites of iridium and potassium or sodium. 
With a very littie experience this is easily mani^B;ed. In conse* 
quenoe of the fiioility with which the double nitrite of iridium 
and sodium is decomposed by boiling with chlorhydric acid into 
the double chlorid IiCl^NaGl, it is oetter to use nitrite of soda 
in the above process, because, in case an excess of nitrite is used, 
the mixed solution of double chlorid and double nitrite can easily 
be brought to the form of double chlorid, Ir^CljjSNaCl, by 
boiling with chlorhydric acid, neutralizing with carbonate of 

Am. Jour. Sci.— Seco:(d Sbkibs, Vol. XXXIT, Na 102.— Nov., 1862. 
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Boda and then reducing the iridium to sesquichlorid by cantiotnlj 
adding a very dilute solution of nitrite of soda. 

In the second place it may happen, as in working with crude 
platinum solutions obtained, not from osmiridium, but from pla- 
tinum ores, that the quantity of platinum is very large when 
compared with that of iridium. The process applies equally 
well to this case so far as the iridium is concerned, but it is dif- 
ficult and troublesome to recrystallize large quantities of a salt so 
insoluble as the chlorplatinate of potassium, PtCl,,KGl, and small 
quantities of the corresponding iridium salt are difficult to re- 
mo7e. A method of obtaining platinum in a state of chemical 
purity will be given further on. 

The above process is capable of giving chemically pure iridium 
when platinum is the only other metal present. This is rarely 
the case and the following method is usually more advantageous. 
The greater part of the platinum is first to be separated in the 
manner above pointed out. The solution of double chlond of 
iridium and sodium, Ir,Cl3,3NaCl, is then to be filtered, an ex* 
cess of nitrite of soda added and the solution boiled until it 
assumes a clear orange-yellow color. To the boiling solution 
sulphid of sod'n: 1 is to be added drop by drop as long as this 
produces a cloudiness and until a small quantity of the precipi- 
tated sulphid of platinum, PtS., is redissolved. Dilute chlorhy- 
dricacid is then to be added cautiously until the liquid, previously 
allowed to become cold, is distinctly though faintly acid, when it 
is to be filtered and the sulphid of platinum on the filter washed 
continuously with hot water. The filtrate is then to be boiled 
with chlorhydrio acid in excess, and the resulting chloio-iridate 
of sodium evaporated, precipitated by a cold and strong solution 
of chlorid of ammonium, and washed with the same. This salt 
on ignition yields pure iridium, if the operation has been well 
conducted. It is in all cases however well, after separating the 
sulphid of platinum by filtration, to neutralize the filtrate with 
carbonate of soda, boil a second time with a little additional 
nitrite of soda and then add sulphid of sodium and proceed as 
before. In this manner every trace of platinum is removed and 
the resulting iridium salt is chemically pure. 

IHatinum from ruthenium, — ^Ruthenium in the ibrm of bichlo- 
rid may be approximately separated from platinum by precipi- 
tating the two metals together in the form of PtCl3,KCl, and 
BuGl„KCl, and washing out the ruthenium salt with cold water 
in which it is readily soluble. The mixed solutions should be 
evaporated to dryness with an excess of the alkaline cblorid and 
the dry mass rubbed to fine powder in a mortar, after which 
almost the whole of the ruthenium may be washed out with 
water or with a cold and moderately strong solution of chlorid 
of potassium. The undistolTed platmum salt may then be puri- 
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fl«d by crystallization but usually retaitiB traoee of ratlieiiiain. 

The rose-red solutioii of the ruthenium salt containa a small 

quantity of platinum from which it cannot be wholly freed by 
the difference in solubility of the two salts. Chlorid of ammo- 
nium may be employed in this process in place of chlorid of 
potassium. 

To obtain a complete separation the following process may be 
followed with advantage. The chloro-ruthenate of potassium, 
separated as &r as poasible from the platinum salt^ is to be heated 
with a solution of nitrite of potash m quantity sufficient to con- 
vert the whole of the ruthenium into the soluble yellow double 
nitrite of ruthenium and potassium, carbonate of potash being 
added in small quantities so as to keep the solution neutral or 
alkaline. The yellow or orange solution is to be evaporated to 
dryness in a water bath, the dry mass reduced to powder and 
boiled with absolute alcohol until the ruthenium salt is completely 
dissolved. This is best eflected in a flask furnished with a con- 
densing tube bent upward so that the alcohol vapors may be 
condensed and flow ORck into the flask. The boiling need not 
be continued for a very long time as the ruthenium salt is readily 
soluble in alcohol. The solution is then to be filtered off from 
the undissolved salts and these are to be washed with absolute 
alcohol until the washings are colorless, or until they no longer 
give the characteristic ruthenium reaction with sulphid of am- 
monium. The filtrate and washings may then be distilled to 
separate and save the alcohol, water being first added in small 
quantity. The residue in the retort or flask is then to be evapo* 
rated with cfalorhydrio acid which readily decomposes the double 
nitrite and yields a fine deep rose-red solution of the chloro-ru- 
thenate of potassium, containing at most only a trace of platinum. 
The mass of salts undissolved by the alcohol contains nearly all 
the platinum in the form of chlorplatinate of potassium which is 
easil}'' separated. The solution of chloro-ruthenate of potassium 
is now so pure that it gives the reactions of a chemically pure 
salt To obtain the ruthenium in a state of absolute purity the 
solution is to be evaporated to dryness with a saturated solution 
of sal-ammoniac in ezcessj redissolved, again evaporated and the 
dry mass washed with a little cold water to remove the alkaline 
chloride. The chloro-rutiienate of potassium is in this manner, 
' £>r the most part at least, converted into chloro-ruthenate of am* 
monium. This salt is then to be dissolved in hot water, a solu- 
tion of ammonia added, and the liquid boiled until it assumes a 
clear yellow or orange-yellow color, after which it is to be evapo- 
rated to dryness upon a water-bath. In this manner the rutheni- 
um is converted into the chlorid of ruthen-diamin, 22HH3,RaCl-t- 
3H0, discovered by Glaus. The yellow mass is to be dissolved 
in boiling water and a solution of chlorid of mercury added. A 
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beaatiiiil jellow crystalline double salt is precipitated, and the 

mother liquor, when cold, contains only traces of ruthenium and 
platinum. The double chlorid of mercury and rutben-diamin 
nas the formula 2NH3,RuCl + HgCl ; it is almost insoluble in 
cold water, but is eolable in boiling water and is easily rendered 
absolutely pure by recrystallization. On ignition this salt yields 
ehemicaliy pure metaUic rathenium as a silver^white porous 
mass. When, in a mixture of solutions of rntheniam and pla* 
tinum, the ruthenium is present either partly or wholly as see- 
quichlorid, the liquid is to be boiled with nitrite and carbonate 
of potash as above, evaporated to dryness, boiled with excess of 
chlorhydric acid to convert the double nitrite of ruthenium and 
potassium into chloro-ru then ate of potassium, EuCl^jKC], and 
the resulting solution treated by the process already described. 

Platinum from rhodimn. — The separation of these metals may 
be approximately effected by bringing the platinum into the form 
of PtGl„KGl or PtOla^NE.Cl, and the rhodium into that of 
Bh,Cl„8KCl, or Ehj,Cl3,3NE,Cl, and then carefully washing 
out the rhodium salt by small successive portions of cold water, 
or better of a moderately concentrated solution of chlorid of 

g^tassium or ammonium. This is the method usually employed, 
y recrystallizing the platinum and rhodium salts respectively 
they may be obtained in a state of purity, since they are not iso- 
morphous. To obtain rhodium absolutely free from platinum it 
is best to convert the two metals into the ammonium double salts, 
separate the rhodium salt as completely as possible by washing 
with a solution of sal-ammoniac and then evaporate the double 
dilorid of rhodium and ammonium with a solution of ammonia. 
In this manner the rhodium is converted into the chlorid of the 
ammonia-rhodium base discovered by Claiis^ 5NH3,Rb,Cl„ 
while the platinum forms no well defined or crystallizable com- 
pound. The chlorid of Claus's base may then be puri&ed by 
repeated cr3'staliization. 

Iridium fro7n ruthenium. — The separation of these metals can- 
not be ejected by igniting them with a mixture of saltpeter and 
eauatio notash. Under these cueamatonoea the ruthenium is 
oxydizea to ruthenate of potash^ but a portion of the iridium also 
becomes soluble in the alkali, though in what state of oxydation 
it is difficult to ascertain. Moreover the complete oxydation of 
a mixture of the two metals, even when in a finely divided state, 
can hardly be effected by a single fusion. Glaus has given no 
general method for the separation of iridium and ruthenium in 
the wet way. In his method of treating the Siberian ores the 
greater part of the ruthenium is separated as ruthenate of potash 
by the primary fusion with saltpeter and caustic potash, but a 
portion always remains with the iridium and is difficult to remove^ 
especially as, after solution in chlorhydric acid, salts of both ae^ 
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?iiiohiorid and biolilorid of ruthemum are invariably present 
to ptrt of the present investigation has cost more labor tnan the 

complete separation of iridium and ruthenium, the properties of 
mixtures of the salts of these metals having sometimes almost 
led to a conviction of the existence of new metallic elements in 
the osmiridium. 

A perfect separation of ruthenium from iridium may be easily 
effected by the following proceee which is applicable to all cases, 
without referenoe to the state of oxjdation in which either metal 
may exist To the solution containing the two metals nitrite <^ 
eoQUL is to be added in excess, together with a sufficient quantity 
of carbonate of soda to keep the liquid neutral or alkaline. Thi 
whole is to be boiled until the solution assumes a clear orange- 
yellow or orange color. If a green tint vshould be perceptible 
more nitrite of soda must be added and the solution again boiled. 
Both ruthenium and iridium are converted into soluble double 
nitrites. A solution of sulphid of sodium is then to be added in 
small quantities at a time until a little of the precipitated sulphid 
of ruthenium is dissolved in the excess of alkaline sulphid. The 
first addition of the sulphid gives the characteristic crimson tint 
due to the presence of ruthenium, bat this quickly disappears 
and gives place to a bright chocolate-colored precipitate. The 
solution is then to be boiled for a few minutes, allowed to become 
perfectly cold, and then dilute chlorhydric acid added cautiously 
until the dissolved sulphid of ruthenium is precipitated and the 
reaction is just perceptibly acid. The solution is then to be fil- 
tered through a double niter, and the sulphid of ruthenium 
washed continuously and thoroughly with boiling water. The 
filtrate is perfectly uee from ruthenium : it is to be evaporated 
with chlorhydric acid and treated with sal-ammoniac in the man- 
ner already pointed out in speaking of the separation of indium 
from platinum. The washed sulphid of ruthenium is to be 
treated together with the lilter with strong chlorhydric acid and 
chlorid of ammonium added in quantity sufficient to form chlo- 
ro-ruthenate of ammonium. Nitric acid is to be added from 
time to time in small quantities until, with the aid of beat, the 
whole of the sulphid of ruthenium is oxydized and dissolved. 
The liquid is then to be filtered, the filter well washed and the 
filtrate and washings evaporated to dryness on a water-bath, 
when, after wa8hin|^ out the soluble salt with a strong solution of 
chlorid of ammonium the salt, RuCL,NH,Cl, remains almost 
chemically pure. It is to be dissolved and converted into the 
compound of chlorid of mercury and ruthen-diamin, 2NH3RUCI+ 
HgCl, by the process already described. From this salt chemi- 
cally pure ruthenium may be obtained by ignition, which is best 
effected in an atmosphere of hydrogen, as the reduced metal is 
easily oxjdised in the air. 
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It may happen that the precipitated sulphid of ruthenium 
contains traces of iridium. This can only arise from imperfect 
washing or want of proper care in precipitating with sulphid of 
sodium. In this case the washings from the chloro-ruthenate of 
ammonium are yellow and contain sulphate of iridium, probably 
Ir^Oj, 3SO3. The quantity of iridium in such cases is too small 
to be worth the trouble of separate treatment. 

When a solution contains iridium and ruthenium in the form of 
bichlorids, the ruthenium may be easily and completely separated 
by boiling the solution with nitrite of potash in excess, adding 
at the same time enough carbonate of potash to give an alkaline 
reaction, evaporating to dryness and dissolving out the double 
nitrite of rutlienium and potassium by means of absolute alcohol, 
in the manner recommended for the separation of ruthenium 
from platinum. The undissolved mass in this case contains the 
two double nitrites of iridium and potassium. By adding a strong 
solution of chlorid of ammonium, evaporating to dryness, igni- 
ting the dry mass in a porcelain crucible, and dissolymg oat the 
soluble salts, metallic iridium remains in a state of purity. This 
method may be used for the quantitative separation of iridium 
from ruthenium, but when the object is simply to prepare both 
metals in a state of chemical purity I prefer the separation by 
means of sulphid of sodium. 

Jridium from rhodium. — Iridium may be approximately sepa- 
rated from rhodium by the process recommended by Glaus, which 
consists in taking advantage of the solubility of the double chlo- 
rkl of rhodium and ammonium, EhjClsjSNH^Cl, in moderately 
strong solutions of chlorid of ammonium in which chloro-iridate 
of ammonium is nearly insoluble. This method is difficult of 
application when the quantity of rhodium is small, and is at best 
tedious and unsatisfactory. A better method is that given above 
for the separation of iridiimi from ruthenium. The mixed solu- 
tions of iridium and rhodium are to be treated as above men- 
tioned with nitrite of soda, the rhodium precipitated by sulphid 
of sodium in slight excess, the liquid renderecl slightly acid, fil- 
tered and the dark brown sulphid of rhodium thoroughly washed. 
The filtrate is perfectly free irom rhodium and is to be treated in 
the manner already described. The sulphid of rhodium is to be 
oxydized in the same manner as the sulphid of ruthenium and 
converted into the double chlorid of rhodium and ammonium, 
BhjCl 3,3NIl4Cl, which is insoluble in a cold saturated solution 
of sal-ammoniac, in which it may be washed once or twice to 
remove alkaline salts and any traces of iridium which may be 
present as sulphate. The rhodium salt is then to be purified by 
cry fi tali ization, or converted into the chlorid of Claus's rhodium- 
ammonia base by evaporation on a water-bath with a solution of 
anrnoonia. The sulphate of iridium, Ir ^ 0 3 , 8S0 , , does not giye 
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a basic compound under these circumstances. The chlorid 6NH„ 
BbaCIj, is then to be farther purified by crystallizatioit. 

Rhodium from ruthenium. — The separation of rhodium from 
ruthenium is best effected by means of nitrite of potash. The 
mixed solution of the two metals is to be boiled for a short time 
with an excess of the nitrite toofether with a little carbonate of 
potash to keep the solution neutral or slightly alkaline. The 
yellow or orange-yellow solution is then to M evaporated to dry- 
ness upon a water batb, the dry mass rabbed to fine powder and 
then treated in a fiask with absolute alcohol in the manner 
pointed out for the separation of platinum from ruthenium. 
After filtration and washing with absolute alcohol, the rhodium 
remains undissolved in the form of a mixture of the two double 
nitrites of rhodium and potassium. These may be ignited with 
a large excess of sal-ammoniac so .as to yield, after washing, me- 
tallic rhodium, or the nitrites may be dissolved in hot chlorhydric 
acid, ammonia added, and the rhodium precipitated as sulphid, 
which is then treated in the manner already pointed ont^ so as 
to convert the rhodinm into the doable chlorid of rhodinm and 
ammoninm. To remove the last traces of ruthenium the rho* 
diom salt may be a second time treated with nitrite of potash, as 
above, and again washed with alcohol. The presence of the least 
trace of ruthenium is easily detected by adding a drop of color- 
less sulphid of ammonium to the alcoholic solution. The method 
of obtaining pure ruthenium from the double nitrite of ruthe- 
nium and potassium has already been given. 

For the separation of osmiuin firom the other metals of the 
group I have no better method to offer than that which is ani* 
versally employed, namely, the volatilization of the osmium in 
the form of osmic acid. The separation of palladium is in all 
oases also best eflfected by the processes commonly employed, 
especially by taking advantage of the solubility of the double 
salts of protochlorid of palladium in solutions of the alkaline 
chlorids. 

* With these preliminary and general statements the method 
which I employ in separating the different metals of the plati- 
num group from each other will be intelligible. The mass of 
double chlorids, obtained as already mentioned, is to be rabbed 
to a fine powder; introduced into a deep porcelain evaporating 
dish and mixed with four or five times its volume of boiling 
water. A solution of nitrite of soda is then to be added in smau 
quantities at a time, the solution being continually stirred and 
occasionally neutralized by addition of carbonate of soda. The 
liquid soon becomes olive-green and the greater part of the mass 
dissolves: it is advantageous, when the quantity of the mixed 
chlorids is large, to pour off the liquid as soon as it appears sat- 
urated and to repeat the operation with a fresh qnanti^ of water. 
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The undissolved mass, whicli oonsists cbieflj olf tlie impurities 
of the ore, when these have not been removed before the process 
of oxydation, is then to be thrown upon a filter and washed with 
boiling water until the wiishings are colorless. By keeping the 
solution somewhat alkaline the whole of the iron remains upon 
the filter as sesqaioxyd ^vith the other impurities. The filtrate 
contains iridium and rhodium as sesquichlorids, ruthenium partly 
as blchlorid and partly as protochloridj platinum as bichlorid. 
When the operations already mentioned have been well per- 
formed, no determinable quantities of osmium and palladium 
are present. On cooling the greater part of the platinum is de- 
posited as PtGl3,KCl, mixed with a little of the corresponding 
iridium salt, and is to be separated by pouring off the.olive-green 
supernatant liquid. The quantity of the alkaline nitrite to be 
added in this process need not exceed half of the weight of the 
mass of double chlorids, but with a little experience it will be 
found unnecessary to weigh the nitrite added, the process of 
the reduction of the iridum salt^ IrCl^KCl, being evident to 
the eye. 

To the filtrate a solution of nitrite of soda is to be added and 
the whole boiled until the liquid assomes a dear orange color. 

Nitrite of soda should be used in this process because the result- 
ing double nitrite of iridium and soda is easily decomposed by 
boiling with chlorhydric acid, which is not the case with the 
potash salt. When nitrite of potash is used a small quantity of 
the white insoluble double salt already mentioned is usually 
formed and renders the solution turbid. 

To the clear yellow or orange-yellow boiling solution salphid 
of sodium is to be added until a portion of the dark brown pre- 
cipitate of the sulphide of ruthenium, rhodium and platinum is 
dissolved with a brown-yeliow color, and an excess of the alka- 
line sulphid is consequently present. The liquid is then to be 
allowed to cool and treated with dilute chlorhydric acid until a 
distinctly acid reaction is produced. In this manner the whole 
of the platinum, ruthenium and rhodium present in the solution 
are thrown down as insoluble sulphids. After complete subsi- 
dence the sulphids are to be thrown on a double filt^ and thor- 
oughly and continuously washed with boiling water. When 
operation is carefully performed the filtrate and washings con- 
tain only iridium. It is best to neutralize this solution with 
carbonate of soda, boil a second time with a little additional 
nitrite of soda and treat as before with sulphid of sodium and 
chlorhydric acid. In this manner very small additional quanti- 
ties of the sulphids of platinum, ruthenium and rhodium may 
sometimes be separated. 

* 
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The filtrate is to be e7ai>orated and boiled with an ezoen of 
strong chlorbydric acid wnieh completely decomposes the double 
nitrite of iridium and soda^ yielding the salt, ir0l3,Na01, which 
is Tery soluble in water. An excess of a pure and strong solu- 
tion of chlorid of ammonium is then to be added, the whole 
evaporated to dryness, and the dry mass washed with cold water 
and then with a cold and strong solution of the ammonium salt. 
There remains a mass of pure chloro-iridate of ammonium which 
may be advantageously rubbed to a fine powder, dissolved in 
boiling water and allowed to crystallize. The resulting salt is 
chemically pure and the crystals possess an extraordinary beauty 
and lustre. The mass of mixed sulphids together with the filter 
are to be treated with strong chlorhydric acid, and nitric acid 
added in small portions at a time. By the aid of a gentle heat 
the sulphids are readily oxydized and disssolved. After sufficient 
dilution the liquid is to be filtered, the pulp of undestroyed filter 
paper washed, the filtrate evaporated to dryness, the dry mass 
digested with concentrated chlorhydric acid and again evaporated 
to dryness. The dry mass of chlorida and sulphates is to be re- 
dissolved in water and the platinum, ruthenium and rhodium 
precipitated b^ metalh'c zinc, after addition of chlorhydric acid. 
The nnely divided metals after filtration washing and arying, are 
then to l>e mixed with chlorid of potassium and treated with diy 
chlorine at a low red heat. In this manner the metals are again 
brought into the form of double chlorids and the difficuities 
which arise from the presence of the sulphates are avoided. 

The mixed double chlorids are to be boiled with nitrite of 
potash, evaporated to dryness, and the soluble nitrite of ruthe- 
nium and potassium dissolved out with absolute alcohol in the 
manner described in speaking of the separation of platinum 
firom ruthenium. The ruthenium may then be obtained pure by 
converting it into the doable chlorid of mercury and ruthen- 
diamin already mentioned. 

The mass undissolved b}^ alcohol consists of chlorplatinate of 
potassium mixed with both the soluble and the insoluble double 
nitrites of rhodmm and potassium. It is to be boiled with dilute 
chlorhydric acid, neutralized with carbonate of potash, again 
evaporated to dryness, after the addition of nitrite of potash, and 
again boiled with absolute alcohol which sometimes dissolves a 
trace of ruthenium. The undissolved mass is then to be treated 
with hot water and again evaporated to dryness, and this process 
repeated two or three times so as to convert tlie whole of the 
soluble rhodium salt into the insoluble salt The chlorplatinate 
of potassium mav then, after reducing the mass to fine powder, 
be dissolved out by boiling water, when the rhodium salt remains 
pure as a fine orange-yellow crystalline powder. This may bo 
Am. Joua. Sci.— Second Smies, Vol. XXXIV, No. 103.— Nov., 1863. 
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disaolyed in hot chlorhydrio add, eyapoimted to diynets with an 
exoeaa of pure cblorid of ammonium and ignited in a dean 
porcelain emcihle, when pure metallic rhodium lomaina as a 

porous mass mixed with cblorid of potassium. 

When tlic ])rocess above described hiis been carefully con- 
ducted, and especially when the quantity of nitrite of soda added 
is sufficient, the mixed sulphids will be found to contain only 
platinum, rhodium and ruthenium, and to be free from iridium. 
If however, after oonverting the sulphids into double chlorids in 
the manner pointed out^ iridium ia round to he present^ the pro- 
cess to be pursued is still the same so &r as regards the separa- 
tion of the ruthenium ; the remaining mass is then to be dissolved 
in water with addition of ohlorhydrio acid, the solution nearly 
neutralized with ammonia, the platinum and rhodium separated 
as sulphids in the manner already pointed out, brought into the 
form of double chlorids and then separated by nitrite of potash 
as before. 

For the complete success of this method it is absolutely neces- 
sary that the mass of mizc^ douhle chlorids he freed from osmi- 
um as completely as possihle. This is to be done in the usual 
manner by repeated evaporation with nitro-muriatic acid. 

In place of the method above given the following ma^ also 
be employed with success and are sometimes more convenient 

(To ba oontiniiedX 



As,T. XXXL'-^Geographtcal Xotiees. No. XYUL 

RETURN OF HALL'S AECTIC EXPEDITION. 

The latest) it is doubtful whether we can say the last, of the 
Arctic explorers has safely returned to this country. We learn 
that at an early day he is to present the .results of his explora- 
tions in a paper to be read before the American Geographical 
Society, which will undoubtedly be printed. Meanwhile, we 
owe the following sketch of his journey to one of his advisers 
and friends, a public spirited gentleman in New London. 

It may be recollected that in the year 1860, Mr. C. F. Hall, of 
Cincinnati, planned and started an expedition, on a plan some- 
what novel, for the purpose of exploring the regions north and 
west of Hudson's Straits, in British America, and to discover if 

Sossible further relics and remains of the lost and mourned Sir 
ohn Franldin and his crews. 

The peculiarity of Mr. HalFs efforts were that dispensing with 
vessels, men, provisions, fuel, &c., he proposed a journey over 
the trackless snow-fields a^one, or with companions found among 
the roving Esquimeauz, whose habits and mode of life he pro- 
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posed to adopt to the extent that shotdd render him as indepeDd- 
ent as they. 

Aided by a few fiiends, sapplied with a boat, a few necessary 

scientific instruments, guns ana ammnnitioii, he sailed as passen- 
ger in the whaling Bark George Henry, of New London, Ct, 
June 29, 1860, for the scene of his labors. 

The vessel in which he took passage prosecuted her voyage 
on the west side of Davis Straits, and remained during her 
stay in a small bay situated in N. lat. 62° 52', W. long. 65° 05'. 
From this point Mr. Hall proposed, on starting, a journey far 
west^ bnt owing to the accidental loss of his boat and the death 
of an intelligent interpreter, the original plan was abandoned, 
and he confined his researches to the country adjacent — going 
over and minutely examining an area of some three hundred 
miles west, and about seventy-five miles south from the place of 
starting. This area of country so far as our knowledge extends 
has not been seen or examined by any white man since the years 
1573-6. 

llakluyt's Voyages, published in London in the year 1600, gives 
an account of the voyages of Sir Martin Frobisber to these re* 
gions where he discovered a Strait bearing his name and at- 
tempted to found a colony. An examination of the English 
Admiralty Chart of 1853, sheet one, or the fine American Cnart 
from the United States Hydrographic Office, published with the 
volume of the Grinnell Arctic Expedition under Lieut. DeHaven, 
will show in faint outline the so-called Frobisber's Straits, sup- 
posed to afford a passage from the ocean westward to the further 
part of Hudson's Straits. Navigators however have always 
chosen the latter in passing to and from. Hudson's Bay and vi- 
dnity, and it may be well that they have done so, for the travels 
of Mr. Hall have proved this to be not a strait bnt a bay or in- 
let, similar to Cumberland Inlet^ jast north on the same coast. 
This Frobisber's Bay, as we must now call it, is a noble sheet of 
water. Mr. Hall, with dog-team sledges in winter and boats in 
summer, coasted the entire circuit of it, examining every nook 
and corner, finding the main headlands and islands of the east- 
most part to correspond with the descriptions of the ancient nav- 
igator; he found also indubitable proofs of the temporary set- 
tlement of the whites nearly three hundred years ago, and neard 
among the Esquimeanx well authenticated traditions of their at- 
tempt and its railure. 

Tne entrance to this bay is just north of Resolution Island, at 
the mouth of Hudson's Straits, — a large island nearly blocks the 
passage, but once past this it stretches away west-northwest 
about two hundred miles, with an average width of about fifty 
miles. Numerous islands stud the coasts; an immense glacier is 
on the southern side, a mountain full of fossils at the western ex- 
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tremity, and bones of ihe whale and walrus bleach on the dark 
locks up and down the shores. The waters and adjacent land 
abound with animal life — ^bears, deer, rabbits, dncks, birds, 
whale, walrus, seal and £sh are numerous in their seasons. The 

native inhabitants from long distances resort here to fish and 
hunt, and all things considered it may be called a favored local- 
ity for such dreary regions — for about eight months of the year 
ice nnd snow are masters of the field. 

Mr. Hall spent about twenty months in and about this region. 
He brings home a carefally prepared chart showing his disoov* 
eries ana travelF, also many relios and carioeities of the country. 
Ho has learned the Esquimeaux language and formed manj 
fiends among this simple-hearted and generous people. He pro- 
poses, by a volume or public lectures, to give the details ana in- 
cidents of his journey, some of which have a romantic and 
thrillino^ interest. 

Mr. Hall proposes to prosecute another voyage northward. By 
perseverance and pluck he has accomplished much that may 
prove of interest to the cause of science. Such energy should 
meet a suitable reward. r. H. a 

Anniversary of tee Royal Geographical Society. — 
At this meetmg, held in May last, the retiring President, Lord 
Ashburton, delivered an address, from which we make several 
extracts, containing more full and exact information than has 
reached us from any other source. Sir B. L Murchison sucoeeda 
Lord Ashburton as President. 

The Founder's Gold Medal was awarded to the representative 
of Bichsrd O'Hara Burke, in remembrance of that gallant ex- 
plorer, who with his companion Wills perished afler having 
traversed Australia from south to north. A gold watch was 
also awarded to Mr. John King, the sole survivor of the expe- 
dition under Burke. The Patron's Gold Medal was awarded to 
Capt. Blakiston, 11. A., for the survey of the River Yang-tze- 
Kiang, from Yo-chow to Ping'Shan, extending nine hundred 
miles b^ond the farthest point previously reached by English- 
men. We quote the following information from the address. 

I. Ordkance SuttYEY OF Grb^t Britain AND Ireland. — Tbo publi- 
eation of *Th6 Trigonometrical Survey of the United Kingdom' it now 
eompleted, and is comprised in seven quarto volumes, viz.: — 

L'The Principal J angulation, with the Figure, Dimensions^ and 
Mean S]>ecific Gravity of the Eartli derived theretjrom, 2 vole. 

II. Leveilinoj, taken in Ireland, 1 vol. 

HI. Levelling, taken in Euglaod and Wales, 2 vols. 
IV. Levelling, taken in Scotland, 2 vols. 

Thus this great work, which was eommenoed in 1783, under General 
Soy, BJL, is at length finished. 
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In last year's ettimates the turn of 1000/. was taken to enable the di- 
rector of the survey to extend the triangulaUon of England through 

Fiance to the frontiers of 13«Igiiirn, so hs to form a connection between 
the triaiigulHtions of England and Belgium. This operation lias been 
completed. Tiie statiotis selected to form the connection across the 
Channel wera St. Peter^a Churdi, between Margate ami Rarosgate ; Cold* 
ham, on the high ground north of Folkestone; and Fairlight^afew miles 
north of Hastings. From these three stations observations were taken 
to the church at Gravelines, to Mont Couple, near Wissant, and Moni 
Lambert, near Boulogne. 

From liiese three last named stations a station raised 74 feet above the 
level of the ground at Harlettes, between Boulogne and St Oroer, wm 
observed, and then the ohnrches at Caaeel and Dunkirk, and then the 
station at Mont Kemmei. near Yprcs, in Belgium. The triangle, Dan- 
kirk, Cassel, and Mont Kemmei, is common to tlie (riangulations of 
France and Belgium, and is now also made part of tiie extended triangu- 
lation of this country, and the lengths of its sides will therefore be inde- 
pendently determined by the geometricians of the three countries from 
the measured ba^es in the three countries, and a comparison of the re- 
sults will be highly interesting; but the French officers who were ordered 
to observe at the same stations that ours were observed at, not having 
been able last year to take the observations across the Channel, the com- 
parison cannot yet be mjide. They have now, however, returned to tiiis 
country to recommence their worl^ and it is to be hoped they will be 
able to finish it this summer. 

During last year the Belgian geometri<»ans were engaged in connecting 
their triangulations with that of Prussia, and the Prussians in connecting 
theirs wiih that of Russia; and thus we shall shortly have a connected 
triangulation, extending from the west of Ireland to the Oural moun- 
tains, and the means of computing the length of an arc of parallel of 
about 75* in length. 

The electric telegraph now famishes the means by wljich the differ* 
ence of longitude between distant places can be determined with greater 
precision than they could formerly be by the transmission of chronome- 
ters from one station to another. 

The Astronomer Ivoyal will therefore this year re-determine the differ- 
ence of longitude between Valentia, in the S.W. of Irehind, and the ob- 
servatory at Greenwich, by means of the electric telegraph ; and as it 
■will be nece^ary for the director of the survey to connect the station se- 
lected by the Astronomer Royal at Valentia with the triangulation of the 
kingdom, a joint expedition is now about to proceed to Valentia for this 
double purpose, and to complete the quota of work assigned to us for the 
measurement of this great are of parallel. 

The engraving of the complete map of Ireland in outline, on the scalo 
of one inSk to a mile, was finished last year, and the hill features are now 
being engraved. There are 205 sheets in this map. 

The progress of the Cadastral Survey in the north of England and 
Scotland has been greatly retarded in consequence of the very numerous 
and eitensive snrveys which have been made by^ the Ordnance in 
the south of England for the purposes connected with the delenies of 
the kingdom. 
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Bui as all theae bave been made on the acalea adopted for the NatMoal 
Survey, and the plans have beea drawn as so many aheets of a complete 

survey of the counties to wliich the places belong', they will form a part 
of the Cadastral Survey of England and Wales, should such a measure 
be decided on ; and as the committee of the House of Commons, of 
which Lord Bury was cfaainnan, which was appointed last year to report 
upon the ezpedienOT of extending the Cadastral Sunreyto those por- 
tions of the United fongdoro whidi have been surveyed upon the scale 
of one inch to a mile only," h.ive reported in favor of it, the cost of the 
surveys made for the defenses will go to dimiuiiih the cost of the Cadas- 
tral Survey. 

hk the north of England, Yorkshire and Lancashire have been pub- 
lished on the 6-inch s^e ; Westmoreland and Durham on the 25-rach 

scale; and the survey is in progress in Northumerland and Cumberland. 
A large portion of each of these counties has already been published, 
and they will be finished this year. The last sheets of the 1-inch map of 
England and Wales are in the liands of the engravers; we may, there- 
fore, expect that this map, which was begun in 1784, will now be soon 
finished. In ScoUand all the sonthem counties have been published either 
on the 25-inch or 6-inch scales; and the counties of Formr, Perth, Stir- 
ling, and Dumbarton are in course of publication ; and the survey is pro- 
ceeding in Perthshire, Kincardineshire, and Buteshire. The 1-inch map 
of Scotland is also in course of publication. 

The plans of the eight northern counties of Ireland have been revised 
and made perfect in every detail, like the plans of the southern counties. 
This perfect revision was rendered necessary to enable the Qovemment 
valuators to mark upon the plans every property and tenement : and this 
has now been done throughout the whole of Ireland. The Ordnance 
plans are now invariably used for the transfer of land under the Landed 
AStates Court, the cost of preparing the plans for the court being charged 
to the carriage of the sale of the property ; and the same arrangement 
will doubtless be introduced here as soon as some progress is made in the 
Cadastral Survey. 

Sir Henry James has this year published six sheets of the Marginal 
Lines for the sheets of a map of the whole world, on the scale of 2 inches 
to a mile ; the object in view being to have a map constructed on the 
largest scale required for geographical purposes, the sheets of which can 
be put together to form a connected map of any part of the world, how- 
ever large or however small ; and to avoid the confusion arising when we 
attempt to put together maps of different countries, as they are now con- 
atructed on ditferent scales and on ditforont projections. 

This is a great undertaking, and one which will require the coopera- 
tion of a great number of people and some years to accomplish ; but the 
advantages to be derived from having such a mnd map of the world are 
obvious; and it is right that the topographical department of auch m 
country as ours should undertake to make it. 

In a discussion upon the relative merits of several projections for large 
portions of the earth^s surface which has been published in the last num- 
ber of the * Philosophical Magasine,' it has been demonstrated, that, assu- 
■lii^ the enom which all projections of » spherical anrfoce on a plane 
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mnit neoeemrily bave, viz., dktortioii in form md distortioii in sren, 

are equally objectionable, the distance of the point of projection adopted 
by Sir Henry James in his geometrical projection of two-thirds of the 
sphere, will, for the projection of a hemisphere, give the least possible 
distortion of form and area, and that the misrepresentation will be a min- 
imum. If we draw a circle and two diameters in it at right ansrles to 
«Mh other, one may be taken to represent the plane of projection ror the 
concave hemisphere above it, and the point of sight or projection is at 
the distance of half the radius in the prolongation of the other beyond 
its circle. It is now demonstrated that this is the best possible projection 
for a hemisphere, and it should therefore be adopted by all geographers. 

2. Topographical Subvbt of Spain. — ^We learn from our correspond- 
ent, M, Coello, the accomplished geographer, who is now directing the 
topographical survey of Spain, that the following additions to our sci- 
ence have recently been made. 

Daring the year 1861 peisevering progress has been made in the great 
triangulation of the country. 

All the chains of the triangles of the first order have already been studied, 
includinof those which relate to the whole circumference of the kingdom. 

The chains of the meridian of Madrid, both to the north and to the 
south of that capital, have nearly all been measured, and will be comple- 
ted before the end of the present year. 

The parallel of Madrid to the west has been finished as fiir as the fron- 
tier of Portugal ; and the measurement of the triangles of the parallel 
of Ciudad Real to Badajoz has been commenced. The triangles required 
to complete the spaces to the west of the meridian of Madrid have been 
laid down as far as that of Salamanca. 

The triangulation of the second order is finished for the whole province 
of Madrid, as well as that for a part of the adjacent country, we are 
now only waiting for the results of the last calculations for compensation, 
which have just been completed, in order to fix the length of the great 
base of Madridejos, and begin the long calculation of the work which 
has been done. 

This year these different undertakings will be continued, and signals 
will be fixed for the measurement of the parallel to the east of Madrid, 
with the intention of making, concurrently with this work, simultaneous 

and reciprocal observations to determine the geodistic level, and settle 
■with accuracy the elevation of Madrid above the Mediterranean, pre- 
sumed at present upon the most received existing calculations to be 660 
metres, which is, perhaps, within ten inches of the truth. 

The topo^phical laoors thus undertaken in the province of Madrid 
will be continued during the year. The corresponding land re^pstratioii 
will at the same time be proceeded with, and the leve& will be very care- 
fully taken. • 

The maps are on the scale of txtVtt? ^'^d of for cities and buildings. 
The classidcations, territorial valuations, and dispoeitions in the public 
archive, will commence as soon as a portion of the province is completed. 
The topography is executed with very great accuracy. 

During the past year a portion of the Tagus, and its tributary the Gbdlo^ 
has been mapped to form a portion of the hydrography of Spain. 
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The geological department has completed its work in the pTOTinces of 
Bargoa» Santander, and Hadrid, and haa commenced with ihoee of Leoui 

Zamora, and A vita. 

In the department of Woods and Forests various topographical details 
have been obtained in the provinces of Sautander, Burgee, Valencia, As- 
turias, Oviedo, and Leon. 

All these works hare been executed nnder the direction of the Funta- 
Oeneral of Estadiatica, who is appointed by the Grovemment to take 
charge of scientific researches regarding the Spanish territory. 

3. Edavikotf^s Rbbkarohm nr PnmiA. — The Eussian traveller, N. de 
Khanikoff, who has been cnga(red in making up the deficiencies in our 
imperfect knowledge of the Aderbeijan, in Persia, has made a new map 
of that region, which he has had ennfraved at Berlin. He has distribu- 
ted several copies of it, and transmitted his observations regarding that 
interesting mountain district to the Academy of Sewnces in Paris, and 
also to our secretary. Dr. Shaw, for the use of the Royal Geographical 
Society. 

An uncommon degree of regularity characterizes the mountain-ranges 
of this province of Persia, which is bounded both on the east and on 
the west by lofty longitudinal ridges. To the east the Talish mountains 
separate it from the Essin of the Caspian ; and to the west the chain of 
Eandilair forms a harrier between it and Mesopotamia. To the north and 
to the south of the Aderbeijan these two chains are joined by lonnritu- 
dinal elevations: the one, commencing at Mount Savalun (of 4752 me- 
tres), joins the Kandilan chain in Kurdistan : the other, coming off" from 
the Talish mountains, and known as the Buzgush chain, joins Mount Se- 
hend (of 3505 metres). The space included between Mount Savalan and 
the Talish chain of mountains is occupied by the plain of Mughan, and 
the Salt Lake of Urmia is situated in the region lying between the Se- 
hend and the Kandilan chain. The lowest point of this part of Persia, 
that is to say, the level of the Lake of Urmia, is 1250 metres above 
the level of the sea; and the highest point in the province of Aderbeijan 
is the summit of Ararat, 5169 metres Ui^h. The line of perpetual snow 
varies in elevation from 8600 to 8800 metres. This regular arrangement 
of the surface of the district, and the character of the climate, dependent 
on its high position, are very favorable for topographical work. The 
state of the atmosphere is generally so clear that one is never long with- 
out being able to see some one of the lofty summits whicli serve as land- 
marks for reference; and it rarely happens that mirage or dry fog inter- 
rupts the distinct vision of objects for an entire day. Notwithstandiiu^ 
the predsion with which the skillful topographers from amongst the oiBS- 
cers of the Caucasus who acted under his orders, as well as himself, en- 
deavored to execute the work of layinnj down the itineraries of detached 
regions, it ^'0u!d be impossible to combine these independent labors with- 
out the basis of some well-determined astronomical geometrical observa- 
tions. These happily were not wanting, as he had latitudes and longi- 
tudes in Persia which had been settled by M. Lemm, and the results of 
the triangulation of the CSaucasus under the direction of Gen. Chosdzko. 
The former gave a series of fixed points in the neif^hborhood of the 
Araxes ; and the latter supplied the like data, rigorously established, be- 
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in the north and middle of Kbanikoff^s map have their eiact baitngi; 

and it is only in the south that he had no other data than such as were 
obtained by azimuths measured with the help of the magnetic needle. 
The errors to which such obeervations are necessarily liable will be cor- 
rected when the Anglo-Runsian oommistiOB for defining the Turkish and 
Bamao boaadarv ahall bare publisbed its namerous afttrononBie data. 

That part of the map whioh is strictly new is the southern portioD, la 
which is situated the Lake Urmia, with its inlands; the itinerary from 
Marand to Khoi : and the topographical details in the two provinces of 
Persian Kurdistan, Lahijan and Ushnu, in which he had the good fortune 
to complete the researches of his predecessors, Generals Monteith and 
Bawlinaoo. 

4. VAMOoa KBomtn Ekoluh SuRYBra m OHiirA.-— Oeography is already 
beginning to share in the advantages derivable from Lora Elgin^s treaty, 
the conditions of which so greatly improve the position of the foreigner 

in China, whether traveller or official, merchant or missionary. Until 
that treaty came into operation, our countrymen could only penetrate tlie 
interior of this vast country in the face of legal prohibitions, and with the 
liabiJity of arrest at the hands of the native authorities. The Dew treaty 
gives British subjects the right of travelling with a passport through the 
whole land, and so readily has this permission been availed of, tliat, in 
the first year after this right was oDtained, twelve out of the eighteen 

Srovinces of China have been visited by our countrymen, together with 
[anchoo Tartary, the cradle of the present dynasty. 
First among these ezploratloiia oooies the aaeent of the Yanff>tse-Eiang, 
80 gallantly andertaken by Colonel Sarel, Captain Blakiston, Dr. Barton, 
and Mr. Soheresheffsky, the details of which are familiar to us all ; while 
the high sense entertained by this Society of the services these gentle- 
men have rendered to geography has been marked, as you have seen this 
day, by the presentation of the Patron's Medal to Captain Blakiston. In 
tracing the great Yang-tze along 1800 miles of its course, those travellets ' 
eroased the six central provinees of Eeangsoo, Nganhwuy, Eeangse, Hoc- 
pih, Hoooan, and Sze-chuen ; and thus carried their explorations npwarda 
of a thousand miles beyond any point that had previously been openly 
visited by foreign travellers. The first 700 miles of that river's course is 
now made familiar to Europeans by the opening of the port of Hankow 
to foreign commerce, and there is every prospect of the high expectations 
Aat have been formed of the capacity of that great eentral mart beinff 
fully realized. Within eight months of the opening of that port it had 
been visited by nearly 200 foreign craft, consisting for the most part of 
small steamers ; and the foreign trade thus conducted amounted during 
the first six months to two millions sterling. 

Some particulars of no less than seven other journeys, undertaken by 
ouroonntiymea in the north, centre, and south of China during t|ie past 
year, hare been made public. In the north, Mr. Morrison, our CmiattI at 
the new port of Chefoo, with Captain Harcourt as his companion, travel- 
led over land to his post from Teentsin in the month of January, and pro- 
fitted by the opportunity thus afforded him to follow the Grand Canal 
Am. Jocb. Sci.— Second Skrixs, Yoi* XXXIY, No. m— Not., 186S. 
47 
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idooeiMMly 800 miles of its traek» to ykSi the tomb of the grest Hif» 

CoDtttciiis, which is to be seen at Eewfoo, in the charge of his own de- 
scendants, a family with a pedigree of 2600 years, dating from the time 
of the sage himself. Mr. Morrison also visited Tsenan, the capital, and 
other jJaces in the hitherto unexplored province of Shantung, and the 
jonraey took these travellers over 700 miles of country, for the most part 
new to Europeans. Six montha later, two other foreigners aet ont m an 
oppNOsite du«otion, and travelled overland from Tecntsin to Monkden, the 
capital of Manchoo Tartary. They were struck by the manner in which 
this once Tartar country has been virtually converted into a Chinese pro- 
vince by the superior energy of the Chinese emigrant*, and report that the 
Manchoos, even in this their native land, have lost their ground entirely 
in all parts of the country where anything is to he made by agricnltnre 
andoommeroe; and that those who remain, by adopting Chinese man- 
ners, customs, and language, have become, to all intents and purposes, 
Chinese, and havo been absorbed into the predominant race. Later in the 
year, in November and December, an expedition through the two north- 
ern provinces of Ghiua, Fe-cbih-le and Sban-se, was undertaken by 
Hessrs, Richards and ISossitt. Starting from the same point — ^Teentsin — 
they appear to have ascended the high plateaus to the north of Peking, 
and to have skirted the Mongolian steppes until they reached Shan-se. 
They travelled in this province as far as its capital Tai-yuen, and then, 
turning westward, re entered Pe-chih-le, and visited Paou-king, the capi- 
tal of the latter province, on their way back to Teentsin. The journey 
oceupied the travellers 46 days, during which time they appear to have 
crossed the Great Wall four times, finding it in a state of decay that may 
he feared is typical of the country of which it is the chief monument, 
and they estimate the total length of their journey at 1560 English miles. 
The flourishing and populous condition of most of the country through 
which they passed accounts for the success of the new nothern port of 
Teentsin, the foreign trade of which, in the first year of its b^ng opened, 
has reached the considerable sum of two millions sterling. 

In the centre of China, four gentlemen— Messrs. Dickson, Thorburn, 
Beach, and Bonney — travelled, in the month of April, from Canton to 
Hankow, a distance of 756 miles, which they performed in 18 days; 
their journey diftering from those above recited as being made entirely 
by water, with the exception of one day's land travel across the mountun- 
range that divides the province of Ewaogtung from Hoo-nan. Follow- 
ing the conrse of the north river in the first-named province, and the 
S^ng river in the latter, they thus traversed both those provinces from 
south to north, and were the first modern explorers of the great Tun^- 
ting lake, by which they reached the Yang-tze and Hankow. In Chen- 
kiang, Mr. Baker, having recently ascended the Tseentang jriver, and vis- 
ited the celebrated green-tea districts of Nganhwuy, has ajgain gone over 
ground previously travelled by Mr. Fortune, but to find in this instance 
that the previous prosperous condition of those important tea districts 
has disappeared before the rebel scourge, and that scenes of industry have 
been replaced by desolation and destruction. 

In the south of China, the Rev. Dr. Legge was the first foreigner to 
ascend, in April of Ust year, the east river in the Ewangtuug province 



Digitized by Google 



Measurement of a Peak in the Karakorum range, S0i 



to a diBtance of sboiit SOO mflcs; and the Ber. Mr. Irwin and compMi* 

ioDs have peQfltmted up the west river^ in the tame province, to a soma* 
what higher point than that reached by the expedition under Captain 
McCleverty in the sprinjr of 1859, for a description of which we are in- 
debted to our associate Lieutenant Brine. The opening of Formosa to 
foreign trade givea promise also of our shortly obtaining further informa- 
tion from that island, whieh is interesting not onl^ from its oommercial 
productions, bat also from the presence of aboriginal tribes in ila centre 
and eastern coast, of which little is as yet known. 

It is satisfactory to Iiear from all these travellers that no serious obsta- 
cles were placed in their way either by the Chinese authorities or the 
people ; and that, while inooDvenienoed at times by the not unnatural cu- 
riosity of the latter, when anxious to gaze on foreigners for the first time, 
they received from them, in most cases, friendly welcome and assistance. 
Our treaty-right to enter the country having thus obtained an effectual 
recognition, it will be seen that China is now thrown open to the re- 
searches of the traveller, subject, however, to the difficulties arising out 
of the deplorable disorders which are at present rife in so many of its 
prorinoes. Difforent parties of rebels or robbers, all acting independently 
of each other, were met by Colonel Sard's par^ in Sze-chuen, by Mr. 
Morrison in Shantung, by Mr. Baker in Chehkeang, and by Mr. Irwin in 
Kwangtung; while Dr. Dickson's party, on the other hand, travelled 
from Canton to Hankow — or from the south to the centre of China — 
without failing in with any of these destructive hordes ; and Messrs. Rich- 
«rds and Slossin traversed the promces of Shan-ee and Pe-chih-le under 
aimilar &vorable oircumstaaces. 



Measurement of a Peak ix the Karakorum range, 
SECOND IN HEIGHT TO MouNT EVEREST. — The Journal of the 
Asiatic Society of Bengal (xxix, p. 20), contains a statement re- 
specting the survey of Kashmir, by Capt. Montgomerie of the 
Topographical Survey of India. After referring to the fiict that 
the peak Nan^ Pariiuti having a height of 26,629 feet, had beem 
reguded as king of the Northern Himalayas, as Mount Byerest^ 
having a height of 29,002 feet, is king of tne southern Himsiayaa, 
— the writer, Maj. Thuillier, Dep. Surveyor General, announces 
the measurement of a new snowy peak, termed for the present 
K. 2, on the Karakorum range, which is probably the second 
highest known mountain in the world. He writes as follows : 

"The party under Captain Montgomerie is now engaged in 
Thibet The country is exceedingly difficult and the strength 



advantage has been taken of the opportunity to extend accurate 
geographical knowledge by fixing numerous peaks in the Kara- 
korum and Mustag ranges. One of those already determined on 
the Karakorum range, along which runs the boundary between 
Ladakh and Yarkund, one hundred and fifty-eight miles N.R. of 
Srinagar, is 28,278 feet high (provisionally settled only, being 
liable to a small correction when the levelling operations from 




In the progress of the survey 
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tiw M level tt KanchI, now in orogress, are o(»npletecl)i Kone 
of the peftka in the ndgfabmrhooa of K. 2 oome neatly up to it 
thongb there is <Hie fine group about sixteen miles awaj that is 
ffenerallj a little oyer twenty-six thousand. This is probaUy 
the second highest mountain in the world, as it exceeds Kan- 
chinginga by 122 feet, but is lower than Mount Everest by 724 
feet, as measured by tlie Surveyor General in 1847.* 

It is expected that Captain Montgomerie will be able to fix 
points up to 3G° 30' N. latitude, but it is doubtful whether he 
will be able to get in all the Topography quite as far as that in 
eonseqnence of the wild and Yaghi state of some of the people." 

A. sketch showixig the position of this mountain, and its en* 
Tirons, is given in Petermann's Mittheilnngen, 1861, p. L 

Fm ISLANDB. — ^The British Government have lately had 
under oonsideration a project for making the Fiji Islands a de- 
pendency of the Britisn Crown. An expedition was sent to the 
islands under Col. Smythe^ £.A., to investigate the droumstan* 

ces under which the proposal was made. Dr. Seemann, a mem- 
ber of the Commission, hiis given the following iieport to the 
Boyal Geographical Society: 

* * * "The islands are now visited by traders from many nations; 
and tlie object of their inhabitants in appealing to England, was to extri- 
cate thcmsoh^es from political embarrassments which were becoming fast- 
ened upon them. 

The report of the Commission was fisTorable to the bon4 fide natoie 
of the proposal and also to the value of the islands as fertile, healthy, 
and convenient stopping places for the traffic to Australia by way of 
Panama. The question of the acceptance of their sovereignty was under 
the consideration of the British Government. 

The Fiji group owe their origin to a Tolcanio upraisiDg and to the 
growUi of corals; the Islands are usually hilly, and present an unbroken 
mass of trees on their southern side, while their northern slopes are grassy 
and watered by streams descending from the eential highlands^ whoae 
ridges condense the vapor of the trade-winds. 

A great variety of vegetation is found in the islands : its predominant 
appearance is tropical. The mangrove-swamps are confined to the deltas 
01 the rivers, and the Islands are singularly exempt from malignant fever. 

Their fertility may be estimated frcm the fact that, though partially 
and imperfectly cultivated, they support a population of 200,000, and 
supply provisions to foreign vessels and yield an immense export of cocoa- 
nut-oil, obtained by a wasteful process. Their fertility appears still more 
remarkable on considering the variety of their vegetable productions use- 
M to man. Sugar, coffee, tamarinds, and tobacco are cultivated whh 
aoeeess; so aie four oil-yielding and five starch-vielding plants ; four dif* 
ftraat spices ; twelve edible roots; eleven potherbs; thirty-six edible fruits; 
and a vast number of medicinal, fibrous, scent-yielding, and ornamental 
plants, besides a long list of first-class timber-trees. It was the abund- 
ance of sandal-wood that first attracted Europeans to their shores, 

* See Geog. Not, V, this Jour., [2], xxvii, 62. I 
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' They promise an exoelleot field for the beet qualities of cotton ; th« 
■ndaUfting ground, the oeighboriiood of the tea, and tlie abeeooa of firaal 
being oogeat reasoM in fimnr ^ its growth : the inhabitants are also be- 
ginning to work for wages. Experiments in raising cotton have already 
been tried with remarkable success, both by Dr. Seemann and by others» 
Dr. Seemann bears witness to the laudable intiuence of the Wesleyan 
missionaries over the islanders, who recently were savage cannibals. He 
oonsidera Ute rel^n which Christiaiiitv is bcpfiooing to supplant, as well 
worthy of philofiophical study. Their belief is in a Supreme Deity, and 
in future rewards and punishments. They worship their ancestors. The 
chiefs are a taller, better developed, and in every respect a more able 
caste of men than the rest; it follows from this that mere height of 
stature in a stranger is an important claim upon the consideration of the 
islanders.*' 



Abt. XXXII. — Contributions Jwm the Sheffield Laboratory of Yale 
College. — IV. Observations on Caesium and Ruhidimn ; by 
Oscar D. Allen, Pb.B., AsBistant in the Shefiield Labo- 
ratory. 

The discovery of the presence of the new elements rubidium 
And caesium io several Tarieties of European lepidolite, made it 
a subject of interesting inquiry to ascertain whether American 
lepidolite would not &o serve as a source for these rare metals. 

A preliminary experiment made last autumn by Mr. John M. 
Blake and myself, having shown that the lepidolite from He- 
bron in Maine contains these alkalies in comparative abundance, 
I was led to visit that locality, and there obtained the material 
which served for the following investigation. 

Lepidolite occurs at Hebron in large quantity, in a coarsely 
crvstalline ffraoite, associated with red and ^reen tourmaline and 
idbite. It Ess a granular, and at the same time foliated, crystal* 
line structure, a pale rose to violet color, and very closely re- 
serables the lepidolite of Penig in Saxony, and like that is also 
associated with the rare species ambly^onite.* This locality is 
only eight miles from that in Pans^ which has long been known 
to mineralogists. 

Preparation of tlie Baits of Caesium and Rxd)idium from the He- 
bron Lepidolite. — The process used for decomposing this mineral 
was based upon that employed by Prof. J. Lawrence Smith for 
the determination of alkalies in silicates. Ten parts of the pul- 
verized lepidolite were first mixed with forty parts of coarsely 
powdered quicklime; a mixture of enough water to slake the 
quicklime, with hydmhloric acid sufficient to form from six to 

* This Jounul, [S], xadv, MS. 
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seren parts of ohlorid of caldam was next made ready; tlie two 
mixtures were then united, and stirred vigorously during the 
proocBS of slaking, thus intimately blending the mineral with 
suitable proportions of dry hydrate of lime, and ohlorid of 

calcium. 

It was found by experiment that practically as good results 
were obtained when the lepidolite was powdered sufficiently fine 
to pass a sieve of 20 holes to the linear inch, as when it was 
more finely pulverized, the fact being that the foliated struc- 
ture of the mineral exposes a large surface to the decomposing 
agency of the lime mixture. 

The mixture was heated to redness for six to eight hours in 
hessian crucibles. Care was taken to avoid a heat much above 
redness, as otherwise alkali-cblorids volatilize in dense clouds, 
and the mass fusing, is absorbed to a considerable extent into the 
crucible and lost. The long duration of the ignition was a mat- 
ter of convenience, due to the character of the furnace employed, 
and probably not necessary to the decomposition of the mineral. 

The agglomerated product obtained from the ignition of this 
mixture was detachea from the crucibles and boiled with water 
a quarter to half an hour, and leached till all but a trace of the 
chforids was removed. The solution thus procured, containing 
ohlorid of calcium and the chlorids of the alkali-metals, was 
evaporated till crystals began to form, then sulphuric acid was 
added as long as sulphate of lime separated, taking care to avoid 
an excess, and the whole mass was evaporated to dryness, and 
strongly heated to expel free hydrochloric acid. The residue 
was treated with water, and the small quantity of sulphate of 
Hme which went into solution, was precipitated by carbonate <^ 
ammonia, the fQtered solution was again evaporated to dryness 
and ignited. 

Ten and a half kilogrammes of lepidolite treated in this way 
afiforded 2169 grammes of salts consisting of chlorids, with a 
small admixture of sulphates, of sodium, lithium, potassium, 
rubidium and caesium. This quantity of salts subjected to Bun- 
sen's process of fractional precipitation with bichlorid of plati- 
num, furnished 132 grammes of the platinchlorids of caesium 
and rubidium in which no potassium could be detected with the 
spectroscope. The platinchlorids were very gently heated in a 
current of hydrogen gas until complete reduction of the plati- 
num took place, and the chlorids were then extracted with water. 

The per-centages of caesium and rubidium obtained from the 
mineral by this process were calculated from the amount of chlo- 
rine contained in these mixed chlorids. 

0*6825 grm. dissolved in water and precipitated with nitrate of silver 
gave 0*5835 grm. of chlorid of siWet, which repreaents 0*1439 grm. of 
oUorine. 
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These numbers fbrnish the blowing equations : 
(1) Rb+Gs=0'5826— 0-1439 

m __0U39 

which give Cs=0-3002 aad Rb=0-138-i. According to these pro- 
portions the 132 grammes of platinchlorids contained 31 1969 
grammes of caesium, 14 3826 grammes of rubidium, which 
nombeis re8(>ectiyelj oorrespond to 0*3 per oent and 0*14 per 
cent of the mineral employed. 

It appears therefore tnat it is practicable to extract almost one 
half per oent of the two metals from the Hebron lepidolite, even 
when operating on a large scale, and in a somewhat crude man- 
ner. In separating the ^platinchlorids of caesium and rubidium 
from the platinchlorid of potassium, a not inconsiderable amount 
of these metals went into solution with the potassium salt, thus 
materially diminishing the quantity obtained. Much the larger 
proportion of this loss was nxbidiam, due to the greater solnbil- 
itj of its platinchlorid. On comparing these results with Cooper's 
analysesf of the Eozena lepidolite, it appears that although not 
quite so rich in rubidium, the Hebron mineral is remarkably rich 
in caesium. The lepidolite from Eozena* and Zinnwald contain, 
according to the published analyses, only an unweighable trace 
of caesium, while that from Hebron contains more than three- 
tenths of one per cent. 

Exj)eriments in separating Caesium and Rubidium. — The process 
described by Bunsen for separating the new alkalies appeared to 
be so troublesome, requiring for the preparation of pure rubi* 
dium salts 20 to 80 extractions of the carbonates with boiling 
absolute alcohol (Aim, Okem, u. Phar., cxzii, 853) that I have 
made various attempts to discover a simpler method. 

In the first place a trial was made with the picrates of the 
new metals. To a concentrated solution of their mixed chlorids 
an alcoholic solution of picric acid was added. The liquid im- 
mediately filled with fine acicular crystals. These were rinsed 
with water and successively recrystallized from fresh portions of 
water eleven times. Portions of the Ist, 2d, 3d, 4th, 7th, and 
11th crops of crystals were separately examined in the spectro- 
scope, the picrates beins converted into chlorids for this pur- 
pose, by treatment with aqua regia. No difference being ob- 
servable between the spectra of the various crops, no further 
experiments were made in this direction. It may be here re- 
marked that the mixed picrates crystallize with great facility in 
needles an inch in length, and perfectly resemble the correspond- 
ing potassium salt. 

* Combining proportiiODB of Gaeeiam and rubidiunn determined by Bunsair— Pttyy; 
Ann,t cxiii, S89. f Jour.prakt. Chan,, IzzxT, 126. 
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A aeoond series of trials was made with the platinbromids of 
potassium, rubidium and caesium. The platinbromid of potas- 
sium is known to be readily soluble in water. The platinbro- 
mids of caesium and rubidium readily separate from dilute solu- 
tions of these three metals, but carry down potassium with them. 
For the removal of the latter metal from the new alkalies the 
platinbromids appear to have no advantage over the platinchlo- 
lidsi while they are equally inadequate to the eeparatum of eaa- 
Bium and mbiaimn from each other. In external efaaraoteiatbe 
three platinbromids closely resemble each other. 

Finally, recourse was had to the Intartrates, and with aatisfac* 
tory results. Carbonates of caesium and rubidium were first 
prepared from the chlorids by converting them into sulphates, 
separating the sulphuric acid with caustic baryta, and removing 
the excess of baryta by carbonic acid. To the alkaline solution 
thus obtained, twice as much tartaric acid was added as was ne- 
cessary to neutralize it. This solution was concentrated till it 
was nearly saturated at 10(^ 0. The crystals which depomted 
on cooling when examined by the spectrosoope, showed the raln- 
diom lines more intensely than did the origmal mLxtnre^ while 
the caesium lines were much fainter. This product was dissol* 
ved and recrystallized from hot saturated solutions three times. 
The caesium reaction in these successive crops diminished until 
in the fourth it disappeared, leaving the rubidium spectrum in 
entire purity. 

In order to ascertain whether the more soluble bitartrate of 
caesium conld be purified from rabidiiim by fractional crystalli- 
asation, the solution from which the first crystals had been remo- 
yed was concentrated to nearly one-half its original volume, 
when by cooling, a very small quantity of salts of the two alka- 
lies was deposited. This operation was repeated three times, 
when a portion of the solution evaporated to dryness, and exam- 
ined by the spectroscope gave only the lines belonging to cae- 
sium. The several intermediate products containing both alka- 
lies were then united and another portion of each salt separated 
from them in the same manner. repeating this process of 
fractional crystallization four times with about 40 grammes of the 
mixed salts, 2S'77 grammes of bitartrate of caesium, and 12*611 
grammes cdT bitartrate of rubidium were obtained, while 3*74 
grammes remained unseparated. It was found that the caesium 
salt thus obtained, although exhibiting no impurity when tested 
by the spectroscope directly, i. e. after conversio*Ti by ignition 
into carbonate, was still mixed with a trace of rubidium, as on 
converting it into chlorid, a faint line characteristic of the latter 
metal was perceptible. The separation of two or three more 
small crops' of crystals sufficed to render the residual solution 
perfectly free from any admixture that could be detected by 
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■peotrosocmo of ordinary power.* The xubidiam ult was also 
more carerally tested ia the same matuier, bat ¥ras found to be 
entirely pure. 

The process above described thus furnishes a simple and easy 
method of separating in a perfectly pure state a large sliare (ia 
these trials about 90 per cent) of a mixture of the two alkalies. 
It requires no great expenditure of time, since the solutions em- 
ployed can be concentrated at high^temperatures, and on cooling 
immediatelj^ deposit well formed crystals. 

OmposiUon and idktbUUy of the Jaiimriraltes of Chmuim and Bu* 
hidium. — ^Bitartrote of rubidium crystallizes from hot solationa 
iu colorless transparent flattened prisms, which are often half an 
inch or more in length, even when formed rapidly from small 
quantities of solution. They remain unaltered in the air and 
also are unchanged at a temperature of 100° C. The pulver- 
ized salt dried at 100° C. was burned with chromate of lead in 
the usual manner. 

T n.iAAi ««« «o„^ (0*0902 grm.wateMtnd 
L 0 4681 gnn. gave j ^^^^ *U ^^^^ ^ 

To determine the basci the salt was heated to a temperature a 
little below redness, the resulting carbonate extracted with water 

from a small residue of carbon which could not be burned away 
without volatilizing rubidium. The carbonate was then converted 
into ohlorid, fused and weighed without exposure to the air. 

n. 1-8772 grm. gave 0*7149 grm. chlerid of mbidium. 

In the following statement these results are reduoed to per 
cents, and compared with the calculated composition of bitar- 
trate <^ rubidium as expressed by the formula 

OBlctflated. Found. 



1. IL 



C, 48-00 20-48 2062 

H» 6-00 8*18 2*17 .... 

Oj, 88*00 87*68 

BbO 93-36 89-84 40*09 

* 234*80 100*00 

The solubility of this salt in hot and cold water was deter^ 
mined by evaporating on the water-bath, solutions saturated at 
the given temperatures and weighing the residues. 

1. 11*9254 grammeft of aolntion saturated at the boilliig point, gave m 
vendue of 1-2566 grammes. 

• The iiutrament owcl ww » modifieetioD of Bonsen and KncUnff's smctio- 
■cope, devised by Prof. J. P. Oooke, end memifiwtiirad liy Meien. Alnui Clerk S 

Sons of Cambndgeport 
Am. Joub. Scl— Sbcoi»d Sehibs, Vol. XXXIV, No. lOQw— Nov., 1860. 
48 
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One part of tlie salt aooordingly reqaira 8*5 pAits of boiling 
water for solatioo. 

n. 19*535 grm9. of Bolation saturated at 25* 0. gave a residae of 
0*205 gnD. 

ITT. 16*094 gnus, of solution saturated at 26* 0. gave a residae of 
0-188 grm. 

One part of the salt thus required respeotivelj 84*58, and 84*6 

parts of water at 25° C. for solution. 

The hitartrate of caesium forms crystals closely resembling tlie 
rubidium salt^ bat in my experiments they were usually of 
smaller size. 

The salt obtained by concentrating the solution from which 
all the rubidium had been separated, was to all appearance 
pure. It was recrystatlized, and after drying at 100° C, at which 
temperature it suffered no loss of weight, was analyzed in the 
same manner as the bitartrate of rubidiam. 

T n.^T j 0-0 Y86 grm, water, and 

L 0 4718 grm. gave | ^^^^ ^ « ^^.^ 

TT A ^f\ao i O'lOl grm. water, and 

U. 0-69a6 grm. gave | 8 ^ ^ 

nL 1*8086 grm. gave 0*tY08 grm. ehlorid of eaesinm. 

Assuming the combining proportion of caesium to be 123 35, 
as determined by Bunsen, the following statement exhibits the 
composition of the salt, according to the formula, 

Odenhted* Vonnd. 



I IL UL 

Cg 4800 17-62 16-99 1702 .... 

H5 500 1-83 1-86 1*88 .... 

0| I 88-00 32*31 •••• •••• •••• 

CsO 231-35 48*24 4870 



272-35 10000 

The discrepancy between the composition as calculated and 
found is perhaps due to a slight admixture of the neutral tar- 
trate which might possibly have been present^ owing to the use 

of insufficient tartaric acid. 

The solubility of bitartrate of caesium was determined for 
the same temperature and by the same methods as were em- 
ployed in case of the rubidium salt. 

I. 2-998 grms. of solution saturated at the boiling point gave a residue 

of 1'483 grras. 

One part of the salt req^uires 1*02 part of boiling water for 
solution. 
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IL 11*981 grmt. of lolnfcloii salnnted at 85* 0. gave a wAdw of 
1*054 grma. 

in. 8'7625 gnni. of saturated eolation at 26" G. gave a residue of 
0*9727 grm. 

One part of the salt accordingly requires 10*82 parts of water 

at 2 )^^ C. for solution. 

The fact that bitartrate of rubidium requires about eight times 
as much water for solution as bitartrate of caesium, explains the 
facility with which these salts caa be sepai*ated from each other 
by crystallization. 

In these experiments I have reeeiTed the advice and assist- 
ance of Pro&. Johnson and Brash, for which I here take pleas* 
nre in expressing my most grateful acknowledgments. 

Nev Haven, Au^. 12tb, 18081 

y'of''. — Sine*' till' alxivc ■was \rritten I have recovered from the mother-liquort 
and wa&hin^ of llm 1S2 grms. platincblorids of caesium and rubidium first ob* 
talned, an additmnal quantity of potash-free platinehlorids (chiefly of ntbidium) 
amounting to 40 grnis., makiiif,' the total yiehl 17'2 grms. from 10.^ kilogruninies of 
lepLdulite. Most of this rciiiainecl in solution from the use of insufficient bichlorid 
of platmum in some of tlie preci|ntationik The content of rubidium in the Hebran 
lepidolite thna appean to be not leie than in that from Roaena, a d. a. 



Abt. XXXIII. — Abstrad of on investigation of the solar diurnal 
varialion and of the annual inequality of the Horizontal Compo- 
nent of the yrannetic Force^ from observations made at tlie Oirard 
College Ohservaiory^ between 1840 ajul 1845; by A. 1>. BACHiS| 
LL.i)., F.B.S., Sup't U. S. Coast Survey. 

Past V.— the diteustion of Magnetie and Meteorologiedl Ohmvor 
tiont nuuie al Oirard Cottege^ PkHadelpMeu 

Tfls preyions discussion (Part lY) (p. 261^ of the observations 
of the horizontal force, famishes the materials from which the 
investigation of the diurnal and annual variation of the horizon- 
tal force is made. The monthly normal values for each hour of 
observation were corrected for temperature and for irregularity 
in the progressive change, and freed from the influence of the 
larger disturbances. The monthly normals of the five years' 
series are tabulated accordincj to the months of the vear and 
hour of the day and the method of interpolation for omissions of 
observations and the like, explained in Part II, has been in gen- 
eral followed. The irregularities of the first month of observa- 
tion were, however, such as to render it expedient to omit these 
results and to begin the year with July. 

The several values of the monthly normals are taken from 
Table VII, Part IV, the correction shown in the remarks to 
Table V, Part IV, to be necessar}'-, having been applied. 

It will be reeoilectcd that the observations were made 21-i- 
minutes after the hour of mean local time, counting from mid- 
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night to midnight Increase of scale reading cormpond to de* 
creaae of horissontal force. One scale division was equivalent 

to 865 ten millionths of the force, or, in absohite measure to 
1524 ten millioDths, the mean horizontal force being, in absolute 
measure 4*1 76. Proper weights, according to the number of 
observations were given to the results for the even and odd 
hours. 

The tables given in the memoir contain the hourly normals 
for each month of the five years, and for the mean, reckoned in 
scale divisions, and reduced to the standard temperature of 63** 
Fahrenheit and corrected for irregolarities in tne progressive 
change. The numbera there contain the regular progressive 
and secular changes. 

From these detailed tables are formed the following : — 

Tabu Vo. J,-^Reeegnt%ilatton of the hourltf norm alt of the korUonicU maynetie 
force, expre$»ed in acale ditnsiona. IncreaK of tcah rradingn correspond to de- 
creMe of force. The obfervaiiont taere made 21| minulea after the hour* *tated at 



1840^46. 
July, 

•ept. 
Oct. 

Nor. 
Dec 
Jan. 

Feb. 

>liirch, 

Vpril. 
May. 
June, 

Vear, 

Summer, 

Winter, 



OA 



68i 
698 
720 
735 

739 

772 

794 
800 

8o3 

8a4 

834 
858 



679 
690 
718 
73i 

738 
767 
792 
798 
80a 
833 
833 
858 



677 
699 
720 

73i 

736 
766 
792 
796 
801 
893 
83o 
858 



771*5.760 8,769- ( 
;6o 2 768 31767-8 
■»-75'8l77i*3[770'3 



675 
698 
718 

737 
734 
764 
790 

796 
800 
820 

899 
85b 



7(17-4 
766-3 
7685 



673 
699 
7»4 
795 

733 



668 
695 
7i3 
798 

73o 



761 7591 



788 



787 



795 793 

817 
826 
852 



799 
818 

82 

85 



765-7 
764-7 

7668 



763- 

761-8 

765-7 



664 
693 
711 
790 

728 
756 
786 
791 
795 
817 
824 
849 



761 9 
7597 
764-2 



673 
702 
721 
734 

732 
758 
784 
793 

799 
820 

8v9 

855 



7667 
7667 
766-7 



8 



686 

714 
735 
739 

737 
761 
786 
795 
804 
829 
838 
861 



69a 

1^^ 
744 
746 
743 
766 
795 
800 
812 
84 1 
846 
867 
781 3 
785 7 



10 11A 



773-7 

777-2 

770-3j77'-0 



694 

726 
749 

75i 
746 
775 
802 
808 
817 
849 
647 
869 



786 I 
789 o 
783-9 



690 

718 
746 
75o 
75 r 
783 
808 
810 
822 
85i 
843 
J66 

^6^5 
785-7 

7«r3 



IMMS. 



July, 
ViJif. 
Sept. 
Oct. 

Dec. 
Jan. 

Feb. 

March, 

April, 

May, 

June, 



Year, 

Summer, 

Winter, 



124 

683 
708 
736 
75i 

760 
785 

808 
8r3 
819 
845 
837 
860 

^9 

7782 

1787-7 



13 



672 
698 
726 

747 
746 
778 
8or 

&.8 
8[4 
889 
83o 
855 



14 



663 
689 
720 
743 

74o 
773 
796 

804 



15 



661) 
688 
718 
740 

738 
768 
790 

8fK1 



7762 
770-i> 
7<8a3 



8c)<) ' 601 

827 j 834 

835 ' 834 

848 847 



769-5 
762-0 

1777 



766-5 
760- 2 
flj77a8 



16 



659 
69? 
719 
739 

737 
764 
787 
801 

8(>4 
822 
823 
847 



7662 
760-3 
77a 



17 

666 
696 
723 
739 
739 
765 
790 
800 
807 
822 
825 
85 1 

7686 
763-8j 



18 



19 



0I773 



675 

701 
724 
738 
736 
767 
793 
801 
810 
827 
83 ( 
856 

77i-6;77i-6 
769 0:770 3 

774»l774-8 



677 
7o3 
725 
739 
736 
768 

794 
804 
808 
827 
83 a 
858 



679 
704 
723 
740 

737 
771 
793 
8<^ 
804 
834^ 
835 
859 

773-4 
771-7 
775-9 



12 



681 
7o3 
725 
739 
739 
772 

794 
802 

8o3 
83o 

836 
858 



773*5 
772-2 



22 



689 

704 
722 
739 

74 1 
772 

794 
800 

8o5 
828 
835 
859 



773-4 
771-7 
774 81775 a 



23* 



683 

702 
729 
738 
74o 

77' 
796 
800 
804 
827 
832 
859 

772-8 
770-8 
774-8 



+2l^« 



The following table contains the mean values of the normalfl 

for each month and season, reckoning as the Bunfiraer season^ 
the half year from April to September inclusive, and as the win- 
ter, the months from October to March inclusive. 
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1840-44. 


Nornal. 




iOtl-4$>. 


Nornwl. 


July, 

Aug. 

Sept. 

Oct. 

Nov. 

Dee. 


676-3 
702-2 
724-6 
738-2 
738-5 
768-4 


Jan. 
Feb. 
Murch, 
April, 

June, 


793-3 
8006 
8o5'7 
838-3 

832-2 

856-8 










Tewr, 

Summer, 
Winter, 


77a I 

770- 1 
774- 1 



To obtain the regular solar diurnal variation for each month 
and season of the year, we subtract the numbers in table I. from 
their respective monthly and seaFon and yearly mean values 
given in table IL After converting these numbers into parts 
of the absolute horizontal force, table No. III. of the memoir 
ahowB the results, the sisnificaDt numbers being expressed in 
units of the sixth place of decimals and the sign + indicating a 
value greater than the mean, and the sign — one less than* the 
mean. Three decimals 0*000 are placed at the aide of the table. 
This table is omitted in the present abstract. 

Table No. IV. shows the results obtained in table III, con- 
verted into absolute measure by multiplying by 4176 the abso- 
lute horizontal force. Two places of decimals O'OO are placed 
at the side of the table ana are to be understood as preced- 
ing each number. 

The annual inequality in the daily variation of horizontal 
force as derived from table Ko. IV, is shown in diagram A* 
The annual mean shows a maximum value about 6 A. M., a mini- 
mum about IL, a secondary maximum about 8i P. M. and a 
secondary minimum about 9 P. M. The maximum at 6 A. M. 
is stationary throughout the year. The morning minimum is 
lower during the summer when the sun's declination is north, 
and the afternoon maximum is higher, thus increasing the daily 
range. The converse takes place in winter. The avers^e sum- 
mer range is 0<XH6^ and the average winter range 0*0020. The 
average range between the morning maximum and the morning 
minimum in summer is 0*0045 andin winter 0*0086. 

The half yearly change is better represented in the annexed 
diagram (B) derived from (A) by straightening out the annual 
curve and using it as an axis of abscissa^, upon which to lay off 
the differences between the values of the same hours for the 
year, and for the summer and winter. The comparison of this 
diagram with the corresponding one in Part II. for the annual 
change in the diurnal variation of the declination is of consid- 
erable interest 

At 6 A* ic. there is scarcely any change during the year. The 
maximum change occurs about 9 A. M., the range being about 
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Tabu Na IT. 



1840-45 



July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

fan. 

Feb. 

\pril, 

ilay, 

June. 



Summer 
"V inter. 



_0*_ 

-07 1 

+o64 
+070 
+o48 
-008 
-o55 
-010 



1 



o4 1 - o I o 
+o48j+o4b 
+1011+070 
+ 109 + 109 
+o3t}, 



2_|^1 4_|_6_|_6 7_| 



8 



+021) -+-o'3o +1 37 +i8b|+o5o 
+064+048 +io9j+i4oj+oo3 
+177 +2oi|+o55 



+oo« 

+021 +037I 

+020|+020 

foo9'+o4oj-H)6i +070 
fo4i j+o56+o7i +086 
fo66 +o8i|+f>8i 
-027 -oi2 +o33 
-018 -018 1-018 

foo9 +034+045 



foi4 
K)o4 



+026+034 
+o43i+o56 



+I7i'+i6a 
+ 100+301 +i55 
+o68,+o83+ia9 
+o67|+m3|+i43 

+o5o 



+140 +064 
+160+099 
+189+159 



+081 +096 '-(-I I I -r l4 
+085 +I »6|+j46!+i 16 
+ioa|+i3a!+i63 +I03 
+1 271+1 57'+ 1 7''+ J?' +127 
+o48 +o48 +0941+1 a5i+o46 
-oi8}+oa7 +0731+ 1 191+027 

+07~ +006 + 1 27l+r55,+o83 
+0571+083 +i35|+i5- +o53 
+086]+ 1 1 i(+'39;+i53i+i 14 



-147 
-180 
-159 

-OI3 
+033 

+ ii3 



-239 
-33v 
-296 
-119 
-06b 
+o37 



10 



lU 



1+2 li" 



•2701-208 

-36a -a4a 
•379 -3a6 

■ 1 95! - 1 80 
•114 - 190 



+■111 -o->5 
+O85+0' 
+025 
-010 
-088 
-064 



rOOO 
•096 
.193 
-210 

-i55 



-035 - i4i 
- io8j-338 
-o58i-o44 



-aaB 
-224 
-143 
-a48 
-346 
-i65 
-i4o 



lOI 

13? 
ii3 
•172 
3i5 
226 

. 2l3j-2 30 
.289-238 

• 1 381 -201 



1840-46< 



((toon) 



July, 
Au«. 
Sept. 
Oct. 

^^ov. 

Dec. 

Jan. 

Peb. 

March, 

April, 

May, 

June, 



Year, 
Summer, 
Winter, 



13 



I02 +o65 
-088I+064 
-021 
-i34 
-ii4 



14 



-174 
-.95 
-175 



16 16 

+2o3 +246 +263 
+2oi|+2i6j+i55 
+070+101 +08 5 
-01 3 



17 



18 



19 



20 



21 



28* +2U" 



-073 

-022 



-253 -i46 -o7o'+fK)6 
-o4ij+o5o 
-0521+009 
-oo5 +07 1 



-224 
-«8o 
-2o3 
-a54 

-073 



-l33 

-ii3 

-127 

-i63 
+o33 



-027 

+008|+035 
+ 067 



+020 
+ 109 

+ i34 



-048+0271 

-i65 -o63 +o4o 
-123+0011+123 
. ao6l - 1 a8Uo44l-H>30 



+o65 

+ 125 

+ 149 



+o85 
+ i5i 



+096 
-006 
+025 
+096 

+ i4<i 
+ 149 



+i57+o»o 

+094 +01 b 
+034 +009, — 
-oi9!+oo3 -or2 
-oo8:+o38!+o38'+022' -008 
+o53:+o2i '+006 -o4o,-o55 -o55 -o4o 



-010 -o4 1 -071 -ioa-102 

-01 9 -027 -01 -037 +oo3 
+024+0091-006+034.-006 +o4t) +o4o 
-oa7}-oi2 -oi3',+oo3 
-o38 -022 



+o5o|+oo5'-oiol+oo5,-oio -010 
+009 -uo6|-o53i -082 -0211+009 
-O20|-o65 -o37 +035+041 +c 10 



+090 
+ i48 
+o3a 



+096^+020 

+ io9!+oi8 
4-t>8bi+oi9 



+o53,+oo8 



+095 
i+oia 



+01 5 
-oool 



+020 

+oo3 
-018 



-o4i 

+009 

+oa5 



-008 
-oo4 
-on 



-03 5 -035 +Oo5l+O20 
-o43|-o58 -o43 +oo3 
-o33 -018 -o33 -o33 

-01 1 



-020 
-oa4 



-021 
-o3a 



-oi€l-oii 



•oai 



-027, -oia 
•oi6{-oio 



0 00194 in absolute measure. Aboat 11^ A. M. there is an epocli 
of no variation. At 2 P. H. a second maximum, about 0*00167 

is reached. At 7^ and 11 p. M. points of no change are reached. 

To find the turning epochs of the annual variation, the 
monthly values for the hours of 9 a. m. and 2 r. M. when best 
developed were taken from table No. lY. and again compared 
with the annual mean as in the following tal/ie. 

Tablb j^o. y. — Annual variation at the hours o/ 9 A. H. and £ P. M. compared with 

the annual mean. 



January, 

February, 

Much, 

April. 
May, 

June, 

July, 

August, 

September, 
October, 
November, 
December, 

Mean, 



y A. M. 



-035 

+C09 
-096 
- 193 

- 210 
-i55 

- 239 
.332 

- 296 
-119 
-068 
+o37_ 

~^4i 



l>irt'. 


2 P- M. 




Mean diffWr' 


OUO 


0 00 


0 U) 


0-00 


+ 116 


-o4i 


-081 


+099 


+i5o 


-o52 


-092 


+tai 


+045 


-oo5 


-045 


+045 


-05 2 


+020 


-020 


-016 


-069 


+ 109 


+069 


.069 


-or4 


+ i34 


+094 


-o54 


-098 


+2o3 


+i63 


-i3o 


+aor 


+161 


-176 




+070 


+o3o 


-09a 


+022 


-073 


-ii3 


+046 


+073 


-oaa 




^o68 


+178 


-070 


-tio 


•1>i44 




+o4o 
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This table allows by the change of sign and progress of valaes^ 
that the epoch of change occurs some time after the equinoxes, 
and that tne maximum of variation is readied about the time of 
the solstices, a result which corresponds closely with that de- 
rived from the discussion of declination in Part II. Represent- 
ing the average of the results for each half year by the usual 
analytical formula, we liud that the change takes place about 
twenty-two days after the equinoxes which is abont twelve days 
later than we found for the declination. 

To obtain the best result from observations, the values of 
table No. I were thrown into the usual analytical form, equa- 
tions for each month, for the half year, and for the year's results 
having been obtained. The analytical results for a determinate 
hour of any month differ but slightly from the observed results. 
For example the differences for August between the computed 
and observed results, differ in no case more than three scale 
divisions and generally range between 0 and 2. Diagrams (C) 
and (D) represent these results^ the dots corresponding to the 
observed quantities and the curves to the results of analysis. 
The results for the summer months are given in diagram C, and 
those for the winter in diagram (B). The comparison of the 
two diagrams shows the much greater range of the variation of 
horizontal force when the sun is north of the equator, as was 
also found from the discussion of the magnetic declination. 

Diagram (E) gives the curves of regular solar diurnal variation 
of the horizontal force for the summer, the winter, and for the 
whole year. 

Table YIII, contains the computed values of the time and 
amount of the morning maximum and minimum and of theaftei^ 
noon maximum. The values for the secondary aflemoon mini- 
mum are taken from the dif^^rams. The time of the A. M. maxi- 
mum and minimum is within the nearest eighth minute, that of 
the r. M. maximum within the nearest tenth minute, that for the 
p. M. secondary minimum within the nearest hour. The change 
of force is expressed in scale divisions. 

The extreme variation in the epoch of the A. M. maximum is 
2^ 15n. The variations for the A. v. minimum is 1^ 55™, for the 
p. u, maximum it is 2** 80"*, and for the secondary afkemoon 
ninimnm between three and four hours. In all cases the earlier 
hoars occur in the summer season. Table IX shows the diurnal 
range, expressed in scale divisions, parts of the horizontal force 
and in absolute measure. In the second column the range be- 
tween the A.M. maximum and minimum is given; in the third 
column that between the A. M. minimum and the P. M. maximum. 
These two amplitudes for a. m. and for a. m. and P. M., are farther 
illustrated in diagram (F), which shows the curve to be double 
crested with maxima near the time of the equinoxes and tiie 
greater of these near the autumnal equinox. 
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tam iraym 





















Interval 




Moraine mzi* 


Moraing miai- 


AAarnoM 


Secondary 


Aa Ulllli 














UK* 


AlUrac 


WO miD. 


to 

p.if. max. 




Jk. m. 1 A 




i. 


A m. 




A 


■"A 


A* wt« 


January, 


7 lo 


- Q-3 


1 1 5o 


+ i5-7 


4 10 


- 5-3 


1 1 


+2 


4 50 


Februry, 


7 i5 




II 4<> 


+127 


4 00 




2 
0 




4 ao 


Mweh, 


6 i5 




ft JO 


+I6-4 


• AA 


— 9 3 


■M 


3 5o 


May, 


6 (X) 


:.?.3 


1 1 30 


+22 5 


3 55 


- 0 0 


9 


+3 


4 35 


5 5o 




10 35 


+i5-5 


3 10 


. 9-8 


Q 

6 


+4 


4 45 


June, 


5 5o 


-.u 


10 3o 


+fa'5 


3 90 


-to'4 


+3 


4 oo 


July. 


5 35 




10 3o 


+19-3 


3 25 


-17-5 


9 


+6 


4 55 


August, 


5 55 


10 10 


+24-8 


2 45 


-l4*2 


9 


+3 


4 35 


September. 


5 35 


-i49 


10 30 


+25-9 


3 o5 


- 6-7 


7 


-I 


4 45 


October. 


5 oo 




II i5 


+ i3-7 


5 10 


- o-i 


9 




5 55 


Cfovember, 


6 oo 


- 9-B 


II a5 


+1 ro 


5 i5 


- 3o 


II 




5 5o 


December, 


7 o5 


-H»l 


la o5 


•I>i6*i 


435 


- 5 1 


10 


:j 


4 3o 


Suiiimvr, 


5 5o 


- y8 


ID 3o 


+ 196 
+ 139 
+ i56 


3l5" 


-10-5 


20^ 


+3 


4 55 


Winter, 


6 i5 


- 9-4 




4 10 


- 2-2 


21 


+2 


4 a5 


Year. 


5 55 


- 96 


i 1 1 00 


3 35 


- 60 


30| 


+2-5 


4 35 



Tails DL— ilmfililifdl* ^IJU HmtuU wUaiom t^tktkoruuntalfcret. 





For A. M. 


For A. u. & p. M 


For 1. M. 


For A. M. A F. H. 


For A. H 


For A. M. 4c p. M. 


Jul, 
Felm 

March, 

April, 

May, 

June, 

Julj. 

Sept., 

Oct, 

Not, 

Dec, 


d. 

24- 0 

25- 6 
34-8 
33-4 
i8-8 
29 a 
33.3 
4o-8 
a6-3 

20-8 

a8a 


d. 
aro 
i36 
i8-7 
aoi 
gS-a 
23-9 
36-8 
3o-o 
3a-6 
i3-6 

i4'0 
ai-a 


0-00091 
081 
093 
127 

o85 

069 
100 

122 
149 
096 
076 

o-ooio3 


0*00077 

o5o 

068 
106 
099 
084 
i34 

l49 

o5o 
o5i 
077 


o-oo38 
34 

It 

36 

51 

5i 

62 
40 

39 

O'0o43 


o-oo3a 

91 

4? 

38 

35 
56 

1? 

21 

21 

o*oo32 


Summer, 
Winter, 


304 
33-3 


3o-i 
161 


0 00 1 07 

o'Oou85 


0 001 to 

oofK)59 


0 0045 

o-oo36 


0-0046 

O-0O25 


Year. 


25-2 


ar6 


0-0<LKH^2 


0 000 7 cp 


o-rK)38 


0 f>o33 




iBMaledhrWaWb 


fa partf ef tka Immt. hnm. i 


JQ abaol. iMM. 



The next table (X) contains the epochs when the meaa horizon- 
tal fom is reached in each day, aa compated by the }>reoeding 
fbnnalad. Tlie dionial curves intersect tne axis of abscisssD fbor 
timeSi of which the table contains only the A. 11. and first P. M. 
intersection, those later in the afternoon and near midnight occur 
in summer, winter and the whole year at 7 p. m., 5J p. m. and 
6i P. H. respectively, and at llj^ p. h., 12 P. llf P. JL re* 
gpectively. 

The above times are generally correct within 2 minutes (ac- 
cording to the formulae). The morning hour of average daily 
horizontal force is less variable in the course of a year than the 
afternoon honr. 

Diagram (G) exhibits the changes in the horizontal force in ab* 
solute measnre fiom the monthly normal Taloe Ibr eacb hour of 
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Tabu X.— Mim^m/ «podk» o^hmom Aorlientel/wM 





A. M. 


p. M. 






aJk JO* 


FchruHrjr, • 




•> Am 
3 30 


April, • • 




a a8 


8 i4 


a 19 


Milv. - • 


7 44 


0 5o 


June, 
July, 


7 47 


0 48 


7 57 


0 53 


Aujfust, 


7 a8 


0 44 


September, 


7 4a 


I 29 


Otititlwr, • • 


8 08 


5 tx> 


N<»vfnil»er, 
December, - 


8 40 


3 38 


9 34 


3 o3 


Siimuier, « 


7 45 


t 1 a 


Winter, • - 


9 00 
8 t4 


3 <>7 


Yitair, 


1 54 



the fl<ay and for each month of the year. Tlic three variables 
are the hour of the day, the mouth of the year, and the difference 
of the horissontnl force from the normal. Tlie contour lines of 
the magnetic surface differ 0*0005 of horizontul ft>rce in absolute 
measure. Full lines indicate greater valao, lines of dashes less 
value than the mean; dotted lines represent the normal value. 

Annual variation of the liorizontal force. — For the discussion of 
the annual variation we make use of monthly normal readings of 
the horizontal force as given in t:ible Nx if. If m oquils tlie 
monthly efFoct of the total progressive change, we obuiin from 
the twelve equations by the usual method the Vidue in= + 15 -i9, 
and the oorrection for progrcssiTe change for July and June for 
instance becomes + 5*5 m and — 5*5 m respectively. The fctV 
lowing table contains the monthly normals uncorrected and cor^ 
rected for progressive change, also the differences from the mean 
of each montli constituting the annual variation. 

TkUM XIL 







Corr. fat 


Oarreeted 


Diff«reneet or armual variation. 






prof ■ chiafe. 






o-ooo 


o-oo 


July. 
Aoirnst, 

September, 

OcUiber, 

November, 

Deeianber, 

January, 

February, 

Marrli, 

April, 

May, 

Jaooi 


676-3 
70a* a 
7'4 6 
738- a 
738-5 
768-4 
7933 
8006 

8057 
8383 
832 a 
8568 


+85 2 

+69*7 
+54-2 
+38-7 
•I>a3'a 
+ 7-7 

- 7*7 

-23 2 

-38-7 
-54-2 
-697 
>85a 


761-5 
771-9 

778-8 
776-9 

761- 7 

776-1 

785 6 

777 4 
767 0 
774-1 

762- 5 

771 6 


+ 1 0-6 

<»-a 

- 6-7 

- 48 

(+io4) 

- 4o 
-i35 

- 53 
+ 5-1 

- 2 0 
+ 96 
+ 0-5 


+39 

+01 

-24 

-17 

(+38) 
-i5 

-49 
-19 

+ 19 

+3^ 
+oa 


+j6 
+00 

-10 
-07 

(+16) 
-06 
-ao 
-08 
+08 
-o3 
+i5 
+01 


Menii, 


772'! 


vo 


77a* I 


In fca?n 
iii»i'«ii)n!i. . 


f n iwrta of the 
liorixon (ores. 


Tn ahaoL 
mwur*. 
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With the e^toeption of ihe montli of November, tbe values given 
above for tbe annual variation are tolerably regular in their pro- 
gressioii, and considering the delicacy of the test applied to the 
observations in deducing the annual variation, this exceptional 

irregularity in the Xovember value will not affect the general 
conclusion. We have as the general results a greater horizontal 
force in summer (April to August), and a smaller horizontal 
force in winter (from September to March) than the average an- 
nual value. The maximum occurs in July (at Toronto in June) 
and the minimum in January (at Toronto in December). 
For Toronto we have the expression for the annual variation, 

8*681-f 0-002 Biii(d-f3U6°) 
For Philadelphia: (omitting the November value), 

4-l'76-|-0 001 sin (^+312°), 

the angle ^, in both equations counting from Jan. 15th. 

The annual range is 0 0021 (in absolute measure) the transi- 
laxm appears to take place about the time of the equinoxes or a 
short time before. 

Table XIII contains tbe monthly normal values of the hori- 
zontal force in absolute measure obtained by adding (algebra- 
ically) 4*1760 to the values in the last column of table XII. 
These numbers, it will be observed, are corrected for secular 
change; if we apply the same we obtaju the resulting monthly 
mean values of the horizontal force answering to the epoch, 
January 1843. The quantity A, mentioned in the explanatory 
remarks to table No. v II, is given in the last column of table 

No.xm. 

Tabu No. XIH. 



July, 

August, 

September, 

October, 

NoTember, 

December, 

Jauuary, 

Febrmury, 

March, 

April, 

May, 

Jiine, 

Mmui, 



Merratli. 
Ooft.ibr tAcular ehang«. 



4-1776 

4" 1 760 
4' 1750 
41753 
4- 1776 
4- 1 754 
4-1740 
4' 1 75a 
41768 

4-1757 
4- 1 775 
4*1761 

"4-i76o" 



Montkl: 



ith 



MO. eh. 



4-1787 
4-1769 

4-1757 
4-1758 

4-177? 
4-1755 

4-1739 
4-1749 
4-1763 
4- 1750 
41766 
4' i75o 
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Abt. XXXrV. — Abstract cf the inveaiigation of the infliience of th$ 
Moon, on the HoriumUd Magnetie Force^ Jrom tlmveakmB made 
at ik$ Gmard (hikge Oburvatory, m the years 1840-'41-'42-'48 
-'44-'45; by A. D. Baghb, LLD., F.R&, Sap't U. a Coast 
Survey. 

Pabt VL— Q/" the discussion of Magnetic and Meteor olor/ical Obstrw* 
tioM made at Qirard College^ Philadelphia, 

Ths method pnrsaed in lihe inTestigation of the lunar effect 
on the horizontal force is, in general, the same as that explained 
in Part III of the discussion of the Girard College observations. 
The process may be briefly recapitulated as follows. Each observ- 
ation for horizontal force after being corrected for the effect of dif- 
erence from the standard temperature, and for progressive change, 
the disturbed readings being omitted (as fully explained in Part 
IV), was marked with its corresponding lunar hour. The observa- 



meridian of the observatory was marked ; that nearest to the 
lower transit and the observations between for western and 
eastern hour angles of the moon, were marked with the proper 
lunar hour by interpolation. In the hourly series when thirteen 
observations were recorded in twelve lunar hours, that observa* 
tion which is nearest midway between any two consecutive 
lunar hours was omitted. Each observation and reduced reading 
thus marked with its corresponding lunar hour was subtracted 
from the monthly normal belonging to its respective hour, and 
these differences were set down in tabular form, arranged accord- 
ing to lunar hours and keeping each monthly result separate for 
future combination. 

The greatest difference possible is 88, the number of scale di* 
visions which, according to the criterion, separates a disturbed 
from an undisturbed observation. For the formation of these 
differences which amount to more than 22000, the manuscript 
tables of the reduced record were used. These tables have 
already been referred to in the preceding paper. Part IV. 

The units in which the differences are expressed, are scale di- 
visions, one division being equal to O OOOUoGo parts of the hori- 
zontal force, or to O'OOOISS in absolute measure, the mean X 
being equal to 4*176 (in units of grains and feet). 

The lunar effect on terrestrial magnetism being very small 
the process required for its elucidation is proportionally deli* 
cate. All the regular and irregular deviations arising from other 
sources must first be eliminated. In the method as indicated 
above, the magnetic disturbances (as far as they could be recog- 
nized); the diurnal and annual solar variation, as well as the 



tion nearest to the time of th 
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eleven (or ten) year inequality, and secnlar change, are all elim* 
inated, leaving nambers fitted ibr the research of the lunar eftisct 
The readings taken in the month of June, 1840, have not 
been used in the discussion, nor in the two preceding parts, be- 
oause of the imperiect manner in winch the allowance for the 

f>rogressive change could only be made at tlint time. For the 
Linar hour 21 in July, 1840, the number of differences is so 
small that the mean had necesfiarily to be reduced, and only 
one fourth of its amount was set down in the table. In Jan- 
uary, February, and 2tlurch, 1843, the observations were discon- 
tinued, exceptiug a single daily reading. Those months are 
therefore not included in the lunar discussion. 

Ta3lr No. B,—ReeapittdatioH the annual mwtu exhibUwg the lunar diiamal 
variation frtm 22046 obtmntitrnt beimen 1S40 omf 1845. exprmed ti» teaU 
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If we give weights to the annual means according to the 
number of observations, they would be one for the first and 
second years; three-fourths for the third year; one and three- 

fourths for the next year, and two for the last year. A general 
examination however shows that owing to the disturbing effect 

of the progressive change, the monthly means are very nearly 
of equal value, derived either from the bi-hourly or from the 
hourly series. It is also shown in the sequel that the lunar 
diurnal varialioa is nearly the same in the summer and winter 
seasons. 

A comparison of the values of table No. YIII. among them- 
selves, showa them to be very irregular, although derived from 
many thousand observations. A five year series of observationa 

seenivs barely sufficient to exhibit a tolerably regular progression. 
In the following table two groups have been formed, one of 
results from three years, 1840 to 1843, comprising 8797 observa- 
tions ; the other from the remaining two yeans, comprising 13248 
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ob8emition& From these it appears, that the lunar diurnal 
variation during these two periods exhibit the same general 
character. 

Lunar Diurnal variation, during the period* 1840-'48 and 1843-46. 
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Before proceeding to the analysis of the final result of table 

No. 8, the separate results were combined into summer and win- 
ter groups, the lirst comprising the months from April lo Sep- 
tember, the second group the winter months from October to 
March. 

The results are exhibited in the annexed diagram A. The 
number of observations, about eleven thousand for each group, 
18 evidently too smaJl to eliminate the greater irregularities. 

If there is any marked difFerence in the lunar diurnal variation 
in the summer and winter season, the summer range is slightly 
greater than the winter range. As to the epoch there is no 
doubt that in winter the lunar maxima and minima are earlier 
than in summer. It is a remarkable fact that the same feature 
shows in the lunar effect on the declination, namelv, a greater 
amplitude in summer and an earlier occurrence of the maxima 
and minima in winter. The amount of the shifting of the two 
eurves seems to be nearly the same. 

From the ten years series of observations at Prague (1840-'49)| 
Mr. Karl Kreil &ttnd a larger lunar effect in summer months 
than in winter. 

Recurring to the final values of the lunar diurnal variation of 

the horizont^^l force, as given in table No. 8, the}' can be repre- 
sented by the usual Besselian form of periodic functioUvS. 

The curve is double crested and is exhibited together with 
the observed values in the annexed diagram. It presents two 
maxima and two miainia. (See diagram B.) 

The Ittuar effect on the declination we have found also to pre- 
sent two maxima and two minima as stated in Part IIL of the 
discussion. 

An examination of the diagram just referred to, shows; — 

Principal maximum, 2*' 52°» after upper culm.; -j- O TS scale divisioDi. 
Secondary " 1 7 •* lower ** ; -j-O-dl ** 
Prindmil minimum, 6 41 « « » ; -0-87 •* 
Secondary « 8 19 *• upper •* ; -0-46 ** 
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The epoch of the horizontal force tide for the high vahies it 
nearly two hours after the culnunations, and for the low yalnes 

it is seven and a half hours after the same phases. 

For Makerstoun in Scotland, at Sir Thomas M. Brisbane's ob- 
servatory in 1843-46, Mr. J. A. Broun found (Trans. Royal Soc. 
Edinburgh, vol. xix, p. 2, 1849) the smaller maximum of the 
horizontal force two hours after the upper culmination, the 
greater maximum an hour and a quarter after the lower culmin- 
ation ; the smaller minimum eight hours after the upper culmin- 
ation, and the greater minimum nine hours after the lower cul- 
mination. 

At Prague all extremes appear from two to three hours later. 
Mr, Kreil (Denkschriften of the Imp. Acad, of Sciences at Vi- 
enna, vol. V, 1853) found from the ten years series at Prague 
(1840-49) maxima of horizontal force between four and five 
hours after the upper an lower culminations, the latter being the 
greater of the two, and minima between ten and eleven hours 
after the same epochs, that after the upper culmination being the 
greater of the two. 

From the Toronto oheenrations Major General Sabine dedu- 
ced a formula giving a curve of which the general features are 
in exact accordance with those deduced from the Philadelphia 
observations, namely, a principal maximum after upper culmin- 
ation, followed by the secondary minimum ; the secondary max- 
imum after the lower culmination followed by the principal min- 
imum. The times and amount of these values are compared in 
the following table (No. 10). 

Table No. 10. — Cotnpariaon of the lunar diurnal variation of the horizontal com- 
ponent of tht magnetic foree^ at deduced from SS04S oUenatum* between 1840 
and 1845 at Philadelphia, and ax df^duced from SiSOS oitMVaiiofW hHmm 1844 
and 1848 (a 6 year serie*) at Toronto^ Canada. 
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Probable enor of any single representation of the Philadel- 
pliia yalaes aB±0*25^^e= ±0*000009 parts of the horizontal force 
sss:±:0*000038 in absolute measure. 

ItwettiffoUon the horizontal force in reference to the lunar plaeee. 

The following process of redaction has been adopted. After 
marking the days of the lull and new moon and also the days 
preceding and following, the daily means of the horizontal force 
leadings were taken (already corrected for difference of tempera- 
ture and prc^ressive change) for the place of any disturbed ODser- 
vation, the monthly normal, belonging to the respective hour, 
was substituted before taking the daily mean. All accidental 
omissions in the record of the hourly or bihourly series were 
supplied by the hourly normal of the month. The means thus 
obtained, are independent of the solar diurnal variation. The 
monthly normal was next compared with each daily mean and 
the diTOrences (normal minus mean) were tabulated. 

A pofiitiye sign signifies a greater, a negative sign a less foroe 
than the normal value. As the results deduced from a single 
year are yet too much affected by the incidental irregularities of 
the observations, the collective results from the five year series 
(1840-45) are herewith presented. 



Tabu JXo, 11. — Influence of the lunar phaut on the Jiorizontal fvrce. 





I d 


Parti of the h f. 


111 absol. mend. 


One day before full tuoOD, 
On tbo day of " « 
One day after " " 

One day before new mooo^ 
On tbe day of ** " 
One day aftw ** * 

Difference for new-fiill moon, 


— lO 

-1-5 
—©•a 

+ 0 o 

+a-4 
4-o'9 

39 


— o-c>o()o36 
— o-oooo55 
—0*000007 

+o- 000000 
-j-o- 000091 
i- 0*000033 

o-ooor46 


— o- 0001 5 
— O'OooaS 
—0*00003 

4.000000 
-fooooBS 
-j-o-oooi4 

0*00061 



The average n^umber of observations fiK>m which any one of 
the above six means were deduced is over 800 and the probable 
error, in scale divisions, of any one of the results is ±0*7 (nearly). 

From the Makerstoun observations Broun found for the years 
1843-46 a minimum at the time of the full moon and a maxi- 
mum at the time of the new moon ; Kreil, from the Prague ob- 
servations, between 1843-46 found the same result as given 
above. It must be remarked, however, that after the year 1848, 
Kieil found that the signs were reversed, and consequently it ap- 
pears that the lunar influence on the horizontal fi>rce is subject 
to a cycle of short period. This last remark does not apply to 
the e&ot of the moon's declination and variation in distance. 
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InJUmee the moonU ehanffet tf d^/iiia(MMt on U« hommilUil firee. 

The method of iavestiji^ation is precisely the same as that 
adopted for the phases. We find : 

Table No. 12. 





s. d. 




One (lay befitni the greatent north dtfclioattun, 

On the day of - " 

One ihiy utter " " •« 

Twu daysi after •« « 

On the d.iy of tlie raoon's crossing (lie equator, 

One (lay before tlie greatest soutii deciinatiun, 
Onthodayof « « « - 
One daiy after « « • « 
Two Uay« after « " « « 


+06 
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-3-4 
—0-9 
+09 
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>■ Mean -f i i . 

PkDbable error of any 
one mult ±0*9. 

• Mean — o-6. 

J 



It seems probible that the greatest effect takes plaoe rather a 
day after than on the day of the inoon*3 greatest declination. 
Taking means as mdicated in the above table we find about the 
time of the m.ixirntim nortli declination an increase of liorizontal 

force of I'l scale division (or 0 000040 ports of the horizontal 
force); at the time of the moon's crossing the equator the force 
is decreased 1"2 scale divisions (or 0 00JOi4 parts of the horizon- 
tal force). The horizontal force also appears decreased about 
the time of the moon's greatest north declination, the amount is 
about half that of the oUier two cases and is somewhat doabtful, 
by an apparently excessive yalae on the prece^ling day. 

Acooraing to Broan there is at Makerstoun a maximum liori- 
zontal force at the time of the moon^s greatest north and south 
declination with a minimum force at the time of her crossing the 
equator; in two cases, therefore, viz: for nortli declination and 
no declination the Makerstoun and Philadelphia results agree, 
while in the third case they disagree or remain doubtful. Kreil's 
results, from the Prague observations, do not appear to me suffi- 
ciently decisive and regular to admit of comparison. 

Injluenu of the moon*8 variation in diitanee on the horitontal foim* 

By a similar process of redaction as that followed in the pre- 
ceding investigation we find 









One day before perigee. 
On the day of * 
One day after " 

One day before apogee. 
On the day of ** 
One day after " 


-1-5 

-1-9 

— 2-0 

+ 2-3 
+ 23 

4-2-7 


Vmeaa — 1*8 

j- mean -{~3'4> 



The probable error of any one result is about the same as in 
the preceding results (tables XI. and XII). The results for va- 
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mftioti in the moon's difltenoe are more ooDsietent and saftisflMStoij 
than those depending on the phases and declination changes. 
The lunar effect is to diminish the horizontal force by its 0*000066 
part in perigee and to increase it by it 0 000088 part when she 

IS in apogee. 

The Prague results are the same, viz: a greater horizontal 
force at and after the moon's apogee than at and after her perigee ; 
a three years series of observations at Milan, however, do not 
a^ree therewith. In no branch of magnetic research wonid ad- 
ditional resnlts from independent obaenrations, partionlarly at 
stations widely apart^ be more aooeptable and valuable than in 
the stady of the lunar efiect in its varions manifiBstations. 

Abt. XXXV. — On ArWmUtcal Eelaiions between ChenUeal 
Egimvaknte; by M. Cabxt Lea, Philadelphia. 

In" previous numbers of this Journal I have published a series 
of papers on this subject, one point of which has been subjected to 
criticism ; namely, that 1 have introduced, in order to complete 
certain series, negative equivalents, as is alleged, without giving 
any explanation of such a conception. 

In answer, I may observe, that I have not used the expression 
attributed to me. I have never ence in the whole series of 
papers leferred to, spoken of negative equivalents. Such an 
expression would I conceive, be an absurdity. Any negative 
quantity taken in an isolated sense is, as Carnot has proved, an 
absurdity. But I have pointed out that by carrying certain 
decreasing arithmetical series to successive terms, the equivalents 
of well marked series of chemical bodies were obtained, and 
that finally when we reached a point at which the last term was 
less than the common difference, the series might yet be contin- 
ued, and the equivalents of other elements, admitted b^ all 
chemists to belong to the same natural group, might be obtamed, 
although with negative signs affixed. For example, if commen« 
cing with antimony, we subtract a number corresponding nearly 
with 45 we obtain in succession the equivalents of arsenic and 
phosphorus. With phosphorus we reach a term, the numerical 
value of which is less than the common difference. We cannot 
therefore carry the series forward another term without encoun- 
tering negative numbers. Nevertheless there remains another 
member of the group, nitrogen, intimately bound to it. Is it 
not then a matter of great interest to observe that this last mem- 
"ber of the group, apparently cut off fh>m it, is reached, although 
with a negative sign, by simply carrying the series another 
step ? 

Ax. Jour. Scl--49bo03R» Bmaei Vol. XXXIT, Na 103.— Nor., 18691 
50 
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There next ariaoB ihe question "What sigmfication is to be 
attached to a quantity presenting itself under these circumstanoes 
with a native sign ? X need not remark that the theory d 
negative signs has been a stumbling block in the way of mathe- 
maticians and has given rise to long disputes between men of the 
most exalted intelligence; such as those which occurred between 
Leibnitz and Bernouilli, and between Euler and D'Alembert. 

But the ideas which prevail at the present day are sufficiently 
dear to throw a light on this subject, and I cauDot do better 
than qnote Terbatim the following passage whieh I tranalate 
from Camot. 

**The true sense which is to be attached to this ezpressioni 
(that of a negative quantity)^ is that this absolute quantity does 

not belong to the system on which the reasonings have been 
established; but to another which stands with it in a certain re- 
lation ; such that in order to render applicable to it the formulas 
found for this first system, it is necessary to change from + to — 
the sign which precedes it. 

*'But from the necessity of placing for example —y in the 
place of +y it does not £>lfow that the quantity represented by y 
nas become negative ; but only that^ as has just been proved, it is 
the difference between two other quantities a, z, of which that 
which was the greater in the system on which the reasoning was 
established and the formulas found, has become the least in the 
system to which it is desired to apply these formulas. For the 
quantity represented by y being constantly, by hypothesis, the 
diiference between the two quantities, a, z, will be now a—z, 
now z— a, according as z is lessor greater than a; but in all 
cases it will be the greater of these two quantities less the lesser, 
and consequently Mways positive, and the ex{)re8sion —y will 
never be anything more than a simple algebraical expression, 
without signification in itself but having the property that by 
being substituted in the formulas found, in place of +yi it will 
render them applicable to cases not previousl \^ foreseen, or which 
at least were not included in those on which the reasoning was 
primarily established."* 

The above is precisely the case in the question of equivalents 
before us. The above quantity, a, may be taken as the common 
difference in a series of equivalents, and z any term in that series, 
ff the following term. sXow the sign of y depends upon the 
xelative greatness of the numbers a and s, but in the words just 
quoted, "/row* the necessity of ^lacii^g —y in the place of +?/ it does 
not follow that the quantity represented by y has become negative.^' 

The criticism to which I am now referring has probably been 
founded upon the very general assumption that a negative quan- 
tity is less than nothing. This assumption is so plausible as to 

# Gamot, GMonwtrie de Poahiofi, PatU An zi (180a>. Din«rt. Fr^ m 
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have deceived many eminent mathematicians and even Kevton 
himself and Buler. But D'Alembert and Oarnot have both 
pointed oat its erroneous nature. D'AIembert states the pro* 
portion 1:— 1::— 1:1, and observes that if —1 be less tnan 
nothing, then it mast be less than +1, and we should have a 
greater number standing to a less in the same relation as a less 
to a greater, which would be an absurdity. Therefore — 1 is not 
a less number than +1. Carnot considers this reasoning of 
D'Alembert unanswerable, and has himself proved the same in an 
equally ingenious manner. If —8 be less than nothing it must 
be less than +2. But (-3)* =9 and (+2)» =4. Therefore the 

Snare of the less number would be greater than the square of 
e greater, which is absurd.* 

Clearly, therefore, it cannot be maintained that negative num- 
bers are less than nothing. Taken in an isolated sense, thej are 
mere mathematical abstractions, but considered in connection 
with the operations by which they were produced, they are full 

of significance. 

Phiiadelphui, Sept. 26, 1862. 



Art. XXXYL — Desenption of OaJamoponB^ found in the gravd 
deposits near Ann Arbor, Michigan^ rrntk some wtrodmctary rp» 
marks; by Ca&l Bomusgeb, MJD. 

The alluvial deposits are to me at present the only accessible 
source for palseontological study, the nearest stratified rocks be- 
ing 40 miles distant from my location. In passing a gravel-pit, 
I used to feel a sort of dissatisfaction, because strata of older de- 
posits were hidden from my view, but now, by neeessity, 1 have 
learned to admire the gravel exposures as a sort of a cabinet^ 
comprising the whole Pt3»ozoio&ttna. It is true, that cabinet is 
in bad order, but fortunately its specimens are so well labelled, 
that even the effects of a deluge could not destroy the marks^ 
and so, with care, order can be restored. The genus Calamopora 
or Favosites is very abundantly represented and its silicified 
specimens are frequently so finely preserved that, to study their 
organization, no better material could be wished for. - 

• Another argameut advanced by Carnot and which is equally cogent, i« the 
low^nsr which T quote in the original. " Je dis d'abord que la premiere de ce« notions 
est absurde, et pour la d^truire, il tuffit de remarquer qu' etant eii droit de n^gliger 
dans ua oaleul lea quantity nallea, par coroparaiaon a celles qui iw l« eont pas, i 
plus forte raison devrait-on etre en droit de n6gliger celles qui se trouveraient moin- 
dres que 0. c'eat i dire lea quaotit^s negatives; oe qui est certainemeot faux: done 
let qnaatit^ Bentivea ne tent paa moindr«a qtwO." Op.Oit. iz. See also Maaeret, 
"On the use of the Negative Sign." The position assumed by D'Alembert and Carnot 
appears to be received by modern mathematiciaoa aa correct. 8m remarks of Mr. 
Gfuloway in finndft'i Diellonary, Art. Negatitt Vmnbera. 
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The ftUowing pages will be a desoription of thefle remains, and 
I hope that my observations, although concerning objects which 
•re generally well known, will add something to our knowledge. . 

Oalamopora is defined by Goldfuss as a oorallum composed of 
tubes, which are connected by lateral perforations in the walk, 
and divided into compartments by transverse diaphragms. 

Within these limits he included the genus Chaetetes or Sten- 
opora, supposing its walls to be perforated, but it is now suflBi- 
ciently ascertained that the coral described by him as Calarnopora 
fibrosa has no lateral communication between its tubes. 

Milne Edwards, in his Monograph of British Devonian corals, 
describes and delineates a FavosiUs fibrosus, with lateral pores, 
and identifies his specimens with Goldfuss^s fig?. 8a and 6, Tab. 28, 
but the correctness of this observation is very doubtful ; at all 
events, the specimens from the Eifel, and those which Goldfuss 
had from Lexington, Kcntuck}^, do not exhibit such perforation. 

The distinction made between Chaetetes and Stenopora brings 
all the American forms, and those from the Eifel, to the latter 

Senus, leaving for Chaetetes only the Russian specimens, which I 
ave never had an opportunity of seeing. 
Besides the exclusion of those forms to which the established 
generic character of Calamopora would not apply, a number of 
subgenera have been created from the remaining material. 

Abfeolites comprises Calamoporss with depressed tubes and 
similar cell-mouths opening obliquely to the surface, and form- 
ing a projecting lip with the exterior half The connecting pores 
are proportionally larger and more irregular than in ordinary 
Calamopora;, and also the diaphragms are less regular. Its tubes 
are frequently fiexuous, with the side-walls intimately united, and 
part of the younger tubes appear to be side branches of the older 
tubes, bat ample side-walls and an increase by division of the 
older tubes are never observed, the walk having always in the 
centre a distinct line of demarcation. 
Alveolites forms generally incrusting masses of laminated 
r structure, but occurs also in the ramose form, which latter is only 

with difl&culty distinguished from a second subgenus, the 

Limaria or Cladopora, Slriainpora and Coenites, all of which 
names are designed for fossils of the same organization. 

Limaria is a Calamopora growing in small branches, with very 
massive tube- walls, and expandedoell-mottthsof rounded or trans- 
versa]) j elongated shape. Its side pores are large and not nu* 
merous, its tubes augment by interpolation, sometimes openiag 
at their lower ends into the side-walls of older tubes, as in 
Alveolites. Transverse diaphragms perfect, or represented by 
lateral linguiform projections, but frequently wanting. 

Cladopora is said to differ from Limaria by a dilTerent shape of 
the orifices, but it is impossible to draw a line of division between 
the different forms. 
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Suiaiopora is separated on account of its having longitudinal 
strin on the inside of its tabes, but this character is essential to 
Calamopora and to all its sab^genera. In some specimens or 
species this striation is somewhat obscare, but this does not alter 

the general rule. 

MicheUnia includes Calannoporfe with very large tubes and 
compound vesicular diaphragms. The longitudinal striae in its 
tubes are more numerous than in other Calamoporse and the 
side pores are remarkably small and irregularly disseminated. 

The separate tubes of some corals, connected by lateral pro- 
oesses an d vrith constrictions at various intervals, named by Bil- 
lings Haimeophyllum^ under certain circumstances coalesce, and 
become connected by lateral pores, assuming altogether the form 
of a Michelinia. 

Some other subgenera have been dissevered from Calamopora 
without any pro[)er justification. 

Emmonsia is cliaracterized by tubes in which the ordinary 
simple diaphragms are in part or wholly replaced by compound 
and imperfectly developed diaphragms. This character is so 
little constant that, in the same tubes, a succession of perfectly 
regular simple diaphragms may be observed, while in previous 
or subsequent periods of growth only compound and partial dia* 
phragms were deposited. 

• Astrooerium is not entitled to more credit; it is based upon the 
resence of rows of spinules on the inner surface of its tubes, 
pinules are decorative organs, noticed in a number of other 
Calamopora?, which the author allows to bear their old name; 
these spinules are also not equally well developed in all speci- 
mens of the same species and are often obliterated by the effects 
of petrification. 

A character upon which alone a generic distinction is based 
should not be subject to obliteration by want of devdopment 
or by the effects of petrification. 

Before entering upon a detailed description of species, I have to 

make some remarks upon the value of the number and disposi- 
tion of the lateral pores, for specific distinction. It is desirable, 
that each species of Calamopora should have certain peculiar 
features, with regard to the size, number and disposition of its 
lateral pores, which can serve as subordinate characters, for dis- 
tinction of one kind from the other, but most writers have placed 
too much importance upon these characters. The tubes of a Gal* 
amopora form irregular polygons, which of itself excludes a reg- 
ulanty in the number of pore-rows on a side ; but suppose the 
polygons were regular — the number of rows in a species does not 
seem to be constant, for the circumference of a tube. 

The same want of precision exists with regard to the position- 
of pores on the sides or on the angles. • t 
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The oreranization of the animal does not seem to have been 
such as to determine, by a sort of mathematical necessity, the po- 
sition of the pores ; on the contrary, it appears that tie animal 
was at pearfect liberty to leave ad libitum such openings in its 
walls. 

Calamopora favosa GoldfiiaB, Tab. 26, f. 2. 

To determine the identity of fossils described by European 
writers with those found here, is always connected with some 
difficult}^ but, in this case, the fossil itself is of American origin, 
and so, by looking over the specimens from the locality indicaled 
(Dmmmond's Island), Oalamopora favosa can easily be pointed 
out According to Goldfhas's figure its tubes are a HtUe over 3 
millimeters wide, and in his rather short description he desig- 
nates convex diaphrapna and two opposite rows of pores on 
each side as the distinguishing characters of it. It will not 
appear superfluous, to add to this some more special observa- 
tions. The tubes, which in a given specimen are all of similar 
size, have a very variable diameter, between the extremes of 4 
millimeters and 1 J millimeter ; for example I observed a tube 
measuring 9 millimeters in one specimen, the tubes of which had 
an average sise of 4 millimeters. The inner side of the tubes is 
densely covered with spinules, some of which are bifurcated, and 
which also extend over the upper face of the diaphragms. 

The spinules are placed in about 12 longitudinal rows, sepa- 
rated by as many longitudinal sulci, and a transverse order also, 
corresponding with the lines of growth seen on the outsidei can 
be noticed in the arrangement of the spinules. 

Under the magnifier this position of the spinules in rows is 
not so obvious as with the naked eye, as they appear then more 
irregularly dispersed. Fores of moderate size are disposed over 
the sides in 1, 2, or 3 irregular rows^ but not as Qoldfuss asserts, 
in pairs; pores placed in pairs are sometimes seen^ but this is 
by no means the rule. 

The diaphragms are s ab j ect to many variations, some are almost 
flat, others form a high, rounded or transversely elongated 
cone, the top of which is often deeply im|>ressed ; this impres- 
sion protrudes on the lower side as a rounded elevation, of which 
Goldfuss gives a good representation, Tab. 26 fig. 2, 6. Some- 
times in the centre of this depression a hole is left open, or it is 
Iband closed up subsequently with a solid globular piece. 

Marginal depressions in the diaphragms, similar to those fig- 
ured by Goldfhss in his Ckhmcmora olmlainsy are seen in differ- 
ent degrees of development Sometimes they are hardly to be 
noticed, at others they become large and give the end cells a 
starlike appearance. Frcauently 12 such depressions encircle 
the diaphis^ms^ but often less. 
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Gharacteristio of this species, are obtusely polygonal oonoea- 
trio rings of growth marking both faces of ibe diaphragins, 
and an obscure radial striation, which beoomes more distinct on 

l^e eroded surfaces. 

Usually three or four diaphragms are placed in a space equal 
to the diameter of a tube, but sometimes only one, for the same 
distance. The corallum is found in tabular fragments of several 
inches thickness and nearly parallel tubes, or in biconvex cakes 
with the lower side sarroanded hj an epitheoa^ whic^ however 
is rarely well preserved. 

Cttlamopora Niagarensis Hall, and part of favosa Ilall ; Calamqpora 
Ooihlandica auctorum : Dania Huronica ? 

I adopt the name Niagarensis^ in preference to Ooihlandica^ 
because the first name is less abused, while the latter has been 
applied to so many different species that nobody knows which is 
the genuine. Even Goldfuss himself confounded different corals 
under that name. The Eifel specimens of Calamopora Gotlilandica 
are at all events totally different from the Niagara specimens. 

Under the name Niagarensis^ I comprise forms which are found 
associated, and do not differ from each other, except in the tm 
of their tubes, which varies from two to four millimeters in dif- 
ferent specimens. The inside of the sharp-edged polygonal 
tubes is covered with small delicate spinules; some specimens 
appear to be entirely smooth, but, even in these, usually some 
tubes can be found in which the spinules are preserved. 

Pores are small, not crowded, and with no elevated border, 
from 1 to 4 rows may be counted on a side, the number of rows 
on the eircomference of a tube does not seem to exceed 15, more 
frequently a smaller number occurs. Diaphragms flat, sometimes 
sligntly concave, or flexuoua, in consequence of the development 
of a few marginal depressions; or stellate^ if these depressions 
have become more numerous and more regular. Most frequently 
from 5 to 12 such depressions are observ^ but in some tubes I 
have noticed more than 12. 

All these variations in the diaphragms can be observed at once 
in a single specimen, but most frequently the diaphragms are 
perfectly flat, horizontal, or occasionally oblique, their upper 
suse is also decorated with spinulesi which however are seldom 
preserved. 

Distance of diaphragms variable from the thicknessof paper to 
more than the diameter of a tube. This variation occurs some- 
times in the prolongation of one and the same tube, or duster 

of tubes. 

A number of specimens, and those with closely approximated 
diaphragms in particular, have a laminated structure, and the 
side pores are disguised by the densely crowded diaphragms, or 
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by incrustation. I stronglj suspect that by misapprebension 

of such specimens the genus Dania has been called intoexiatenoe^ 
and will finally have to be erased from the list of names. 

The corallum is found in tabular undulated fragments, with 
parallel tubes ; or in placentiform expansions, with jflattened or 
conical base, on which sometimes remains of an epitheca are 
preserved. Calamopora Qothlandica from the Eifel differs from 
it, by the inequality and more rounded nature of its tubes, by 
its tuberose or piriform mode of growth, by much coarser and 
more numerous spinules on the side^walls, by much larger and 
more numerous lateral pores, which are surrounded hj a shal* 
low excavation, from the upper end of which a large spine gen- 
erally protrudes. 

• Calamopora vemiMa \l{x\\.~ Aftrocerium venustum Hall, is a very 
near relative of the two former species. Its tubes are about one 
millimeter wide, sometimes less. 

Twelve longitudinal rows of spinules are planted on the inner 
circumference of the tubes, which often grow so long as to reach 
the centre. The upper fiuse of the diaphragms is also spinulous. 
The diaphragms are flat, but often also of waiped aspect, from 
the presence of lateral depressions. Pores are disposed along the 
sides in one or two rows. 

In some specimens the tub( s are more than one millimeter 
wide, and the spinules not so largely developed, but otherwise 
they do not seem to differ much. It occurs in our gravel banks 
usually in fraf^ments of larger masses, or in placentiform laminate 
expansions with an epitheca on the lower side. The rock enclos- 
ing the three preceding Calamoporae is so similar to the rocks 
of Brummond's Island that specimens laid side by side cannd 
be distinguished from each otner. 

The following species of Calamopora occur in a siliceo-calca- 
reous rock, which, jndging from the character of its fossils, is 
identical with the Gorniferous limestone of New York and 
Canada. 

Calamopora hemitpherica Tandell and ShnniArd ; Fawmie9 atmiarU 
HkU, Geo). Report New York, 4 Distr. ; Emmonsia kemiapkerica Milne 
Edwards and Haime; Javotitei hemitpheriea Billings, Canad. Jonrn. 
1859. 

This coral is found in a number of different yarieties, which 
are so intimately connected by intermediate £>rms that it would 
be unnatural to undertake a division into several species. Milne 

Edwards enumerates three species, which are distinguished by 
the size of the tubes, by more or less regularity in the diaphragms, 
and by the number of pore-rows on a side, all of which charac- 
ters are very variable, even in single specimens, and consequent- 
ly cannot be relied on. Specimens with tubes nearly three mil- 
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limetres wide, and others in all gradatioDB down to tubes of one 
millimetre, or even less, are equally common. 

A certain size of tubes is always predominant in specimens, 
but smaller and larger ones are founa intermingled. Exteriorly 
the tubes are smooth, or marked with transverse lines of growth, 

Iiolygonal ; interiorly, frequently rounded, with from 12 to 14 
inear longitudinal sulci, including in this number the lines 
formed by the angles of the polygons. Most characteristic of 
this species are horizontal, or vanously oblique or flexuous, lin* 
^iform lamellse, which project from the side-walls of the tubes 
in various degrees of development and of multitude. 

These lamellae are perfect analogues of the spinules of the 
above described species from the Niagara group, and must not 
be confounded with the ordinary diaphragms, although they can 
take their place and function. 

In some specimens regular diaphragms divide the tubes, and 
the intervals between them arc found either studded with shorter 
lamellae, or interrupted by partial compound diaphragms, formed 
by the enlarged and coalesced lamellae. In other specimens no 
regular simple diaphragms can be found, and the irregularly 
coalesced lamellae replace them altogether; but even in those 
specimens in which, at certain periods of growth, no regular 
diaphragm can be noticed, successively, or abruptly, the tubes 
may alter their appearance, and, for a while, only regular simple 
diaphragms may be seen, with the intervals between them en- 
tirely smooth. This circumstance proves satisfactorily that the 
different degrees of development of these organs, far from being 
of geuerical importance, are not even constant in the prolonga- 
tion of one and the same tube. 

In some specimens the lateral lamell» form twelve tolerably 
regular longitudinal rows» which are separated by the longitu- 
dinal furrows, but in other specimens smaller and larger la- 
mellae, horizontal, oblique, or flexuous, are dispersed in per- 
fect disorder, forming by their coalescence a coarse cellular 
tissue, rather than a series of diaphragms. The diaphragms 
formed of lamellie more equal in size and position, have a stel- 
late surface, from the cicatrices indicating the outlines of the 
component lamellae. Milne Edwards, probably having in view 
this kind of diaphragms, speaks of " 12 vertical lameUss reach- 
ing to the centre of the tabulsB," but the vertical lamelln and 
the tabulffi are in this case one and the same thing. 

The pores form from 8 to 12 rows on the circumference of a 
tube, are large and numerous; surrounded by a prominent rim, 
or not. They seem to be more numerous in the tubes with 
complicated diaphragms, than in those which have them more 
simple. 

Am. Jol r, Sci.— Second Sbhies, Vol. XXXIV, No. 103.— Nov., 18C2. 
51 
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By diflease, parts of some specimens of ibis coral have become 
80 transformed that they would not be suspected to be Calamop- 
or», if they were not connected with tubes of regular form. 
Casts of such specimens are represented by a network, composed 
of geniculate, nodose, vertical columns, which are connected by 
numerous horizontal side branches, equally thick with the col- 
umns. The walls of the tube and its lamellae are thickened enor- 
mooslv at the expense of the openings, while at the same time, 
the side-pores enlarged, and assumed the form of oonnecting 
tubes. A similar disease is noticed in some ramose specimens 
of Calamopora, from the Ei&l, which appear like solid bnmches, 
perfectly, penetrated by tortuous worm noles. 

The external form of this coral is indicated by its name. 
Barely remainders of an epitheca can be noticed, which seemed 
to be restricted to a small root portion. 

Oaiamoporu^^idirmata; Oalamcpora (hihlandiea BilliDgai Canad. Jonr- 

nal, 1850, p. 104. 

Billings confounds this coral with specimens of the Niagara 

group as well as with Eifel specimens, but with neither of £em 

has it much similarity. By having lamellose projections on the 
aide-walls instead of spinules, it differs from both, and shows its 
close affinity to Calamopora hevuspherica, from which it differs, 
by a different mode of growth, by larger tubes, by regular sim- 
ple diaphragms, and by smaller less numerous side-pores; but 
oecause C. hemispherica sometimes has also its diaphragms more 
regular, and does not differ very much in the size of its tubes, it 
becomes sometimes yery difficolt to determine, in fragments, to 
which species they belong. It grows in placentiform, lobate 
expansions, with a conical basal portion ; m>m the sur&ce of 
these expansions, new expansions sprout up in terrace-form. 
The whole underside of the mother expansion, as well as of 
the terraces, is covered with a concentrically wrinkled epitheca. 
The tubes which have in C. hemispherica an inclination to form 
an arch directed outwards, are in this species more bent up- 
wards, which is the cause of its having a flattened placentiform 
surface. 

It is already mentioned, that lamellifbrm horizontal projeotions 
entirely similar to those of (7. hemitepkenca are placed on the 
inside of the tube- walls, but these remain in the lorm of lingiii* 
form sqnanus, and do not often help to form the diaphragms, 
which are perfectly regular, flat, or warped by the deyelopment 
of some lateral depressions. These depressions are in this spe- 
cies never so numerous and so regular as to give the end cells a 
star-like aspect. 

Distance of diaphragms not large, usually three or four in the 
iq^ace of a tube-diameler, which varies from two to three miili- 
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meters, in the same spedmen. Tweive lon^^tadinal linear sold 
are well marked. 

The iiores are moderate in size and in number, sorroanded by 
a prominent rim and forming one or two ixr^lar rows on 
each side. 

Calamopora Winchelli, n. 8. 

Tubes rounded, or obtusely polygonal, from tbree to four mil- 
limeters wide, interspersed with many smaller ones. Walls 
marked with 12 longitudinal sulci but otherwise smooth. Dia- 
hragms distant, simple, flat, promiscuously horizontal, or in all 
agrees of obliquity ; frequently they become flexuous, by lateral 
depressions, or one of these depressions is so strongly developed 
as to occupy the whole diaphngm, and to transfoim it into a 
fannel. 

Pores are large, surrounded by a rim, moderately numerous, 

forming from 8 to 12 rows on the circumference of a tube. 

The corallum occurs in irregular subglobose masses. A piece 
of epithecal crust preserved in a specimen has, besides the con- 
centric lines of growth, also fine longitudinal striae. It is found 
enclosed in the same rocks with the formerly described species; 
one specimen I took from a sandstone boulder, containing a 
numlMT of fossils eharaeteristic of the Oriskany sandstone. 

Calamopora OanademM; FiHulipora Canadeusit Billinga, Oanad. Joura. 

1859, p. 96, fig. 1. 

It grows in large undulated expansions, of a tiaickness variable 

from a few lines to more than an inch. From the surface of 
these similar expansions sprout up, forming gradually a cavern- 
ous superstructure, the floors of which, on the under side, are all 
covered with an epitheca, so thin that the outlines of the tubes 
show through it. Its tubes are of two sizes, and so disposed as 
to give to the surface the appearance of a Heliolites. The larger 
ones are perfectly zound, and measure about one millimeter, tiie 
smaller ones are anffular, and are only half a millimeter wide. 

Twelve distinct longitudinal ridges ean be observed on the 
casts of the larger tubes, and also on the smaller tubes longi- 
tudinal strise can be noticed. 

Both kinds of tubes are divided by regular perfect diaphragms. 
In the larger tubes, the intervals between the diaphragms ex- 
hibit a small number of linguiform lamellae, similar to those of 
Calamopora hemispherical or G. epidermala. 

Pores surrounded by an elevated border, quite numerous on 
the larger tube as well as on the smaller ones. 

Calamopora helioliti/ormis, n. s. 

Differs from the former species by having larger tubes, and by 
its growth in subglobose masses and not in flat expansions. 
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' The larger round tubes measure not quite two millimetera) tbe 

smaller angular tubes one millimeter. Diaphragms of the smaller 
tubes simple, straight, and somewhat distant, in the larger tubes 
simple and compound or imperfect diaphragms are intermingled 
as in Calamopora hemisp/terica. 

Pores arc large and numerous, surrounded by a prominent 
rim, placed in a single row on the sides of the smaller tubes ; tbe 
number of rows on the circumference of tbe larger tubes I could 
not accurately ascertain. Also longitudinal sulci are noticed, 
but in the specimens they are not plain enough to be counted. 

CaiamK^pora bcueUiiea^ Goldfuss Tab. 26, fig. 4. 

Occurs in tuberose or pyriform, glandular masses, with more 
or less uneaual {>oljgona] tubes, from one to two millimeters 
wide, ascenoing in a gentle curve, from the interior to the 

outside. 

Diaphragms flat, simple, or more frequently compound, distant ' 
about one millimeter. In parts of the surface, all the tube- 
mouths are found closed up by opercula of a more substantial 
and more regular construction than the ordinary diaphragms. 
The latter are compounded of from five to eight lin^uiform 
lamellse, unequal in size and in level, so as to form by coa- 
lescence an irregular angular surface; the opercul a are formed 
by 12 such lamellae, equal in size and in level, the sutures of 
which give them a regular stelliform appearance. The centre 
of the operculum is formed by a circular piece of concentrical 
structure, and not by the coalesced acumina of the lamellae com- 
posing the external ring. 

A similarly constructed operculum is described in Callopora 
eUgarUnda by Hall (FalsBontology of New York, vol. ii, p. 144). 
The opercular as well as the ordinary diaphragms, can sometimes 
be observed in the young state, in which the constituent lamellse 
have not yet grown so &r as to become contiguous, therefixre in 
the centre a corresponding stellate opening is seen. 

The compound diaphragms of this species are always in reg- 
ular superposition, and do not exhibit the cellulose confused con- 
dition which was described in Calamopora hemispherica. From 
the side view they appear to be simple, and only rarely some 
isolated lamellae are found protruding in the intervals between 
Ihem. 

Fores toxm one, sometimes two, rows on each side. 

The adjoining tube-walls are separated at the surface by very 
plain lines of demarcation which are sharply polygonal, while 
the openings of the tubes often have a more rounded aspect. 
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(Sakmopom terMMifa BUliDgs, CaDad. Jonni., 1869, p. 100 ; lb. 1860, 

Hay number. 

This peculiar Oalamo{>ora is a very near relative to C, hamlUca, 
and difieni from it only in external form, which is either turbi- 
nate, like a turbinate Cyathophy Hum, or it forms lar^e lenticular 
masses, with coarse roundea Mda on the lower side which is 

generally exposed, while the upper side is almost invariably 
adhering to the enclosing rock ; or in other cases, the internal 
portions of the coral are decomposed, and only the external ends 
of the tubes, which are strengthened by their massive opercula, 
are left in the form of excavated horns, or more expanded 
fiinnels or dishes. Billings has described the corals so well that 
any farther remark is superflaons. He calls the appearance of 
an opercaliim an epithecs, which word should be restricted to 
a different sort of an envelope. 

It is rarely found silicified, in association with the other Cor- 
niferous limestone fossils; it is very common in calcareous frag- 
ments containing immense numbers of broken Brachiopods, 
Crinoidal stems, and Bryozoa, belonging to the lower strata of 
the Helderberg group. 

Culamopora pulymorplia belongs to more destructible cahareo' 
argiUaceotu strata, and is very poorly preserved in onr gravel. 
The ramose forms known as v, eervtbomw, €, reticukUa, and (7. 
dubia^ with a number of allied forms, are found finely preserved, 
but I reserve their description for some future communication, 
which will also embrace the numerous varieties of Limaria, and 
the ramose forms of AlveoUtes. 

D*Orbigny ; Billing*, Canad. Jonrn., 1800, p* 112. 

It is not unfrequently found, but rarely well preserved. 
Omitting a general description, I have only to mention a re- 
mark of Mr. Billings, that Michelinia differs from Favosites by 
having the vertical lamellfle represented by vertical strisB^ while 
in Favosites series of minute spinules form the equivalent. But 
Michelinia conveaca and tUso M. fa wsoidea have the inside covered 
with just as many rows of spinules as they have longitudinal 
striae, because every interval between two striie bears a row of 
spinules. On the other hand the striie are also well enough 
developed in Oalamopora, only lees numerous than in Michelinia. 

Mkkdmia inkrmiUent BillingB; Oanad. Joum., 18«0. 

A coral which corresponds perfectly with the description given 
by Mr. Billings is not rare here. 

Its tnbes are frequently contiguous and connected by lateral 
porefl^ which are placed in the intervals between the constric- 
tions; diaphragms vesicular, longitudinal strin:^ indistinct, and 
spiniUes iireguiarly dispered over the interior of the side-walls. 
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In parts of tbe same specimens the tabes are firee, only con- 
nected by lateral processes, and exhibit all the characters de- 
scribed by Billings in HaimeophyUum ordinatum (Ganad. Journ., 
1859, p. 140). This species consequently has to receive the 
name HaimeophyUum, the affinity of which to Micheiinia is 
already mentioned in Mr. Billings's essay. 



Abt. XXXVir. — On a remarkaUe form of Botaikn in ihepith 
ceQ$ of SoLwntTUf eemuua ; by Geobqb C. Schasffeb, M.1). 

While examining tbe intimate structare of Tarious plants, I 

discovered, in the year 1854r, a peculiar motion in some of the 
pith cells of Saururus ca'nuus, which was so different from any 
thing before described that it seemed to be quite abnormal. Con- 
tinued observation for eight years has shown however that, for 
this plant at least, the phenomenon is constant, while an equally 
long continued examination of the writers on sucb subjects, has 
proved that no record of this appearance Las ever been made. 
As a mere microscopical curiosity the fact might be deemed wor- 
thy of notice, but the remarkable similarity to a motion which 
has been considered as invariably connected with a distinct and 
peculiar vegetable function, seems to render its record needful 
Ibr the true advancement of vegetable physiology. 

The K^iururiis cernuus^ like many other aquatic or marsh 
plants, has a pith, the cells of which are not in complete juxta- 
position, but separated in part by vertical air passages which are 
as regularly built around oy the cells as a chimney is by its 
bricks, with this difference, however, that the cells are arranged 
directly one above another, and do not break joint " as the 
bricks would in any properly constructed chimney — no fault in 
Nature^s workmawip, we should remark, since the pith is a 
mere filling in, surrounded by a much denser and more solidly 
built structure. 

The cells in which the above mentioned motion occurs are not 
those from which the party walls of each air passage diverge, 
but those forming the middle of the wall between any two coa- 
tiguous channels; they seem to be smaller and younger cells 
than the others. 

In all ordinary cases of eycUme the motion is along the walls 
of the cell, oommg and going in paths which are, for the time at 
least, permanent. But in the Saururus the granules lie in the 
centre of the cells above described and their motion is of a quite 
different character. To those familiar with microscopic obser- 
vations, we may best describe this motion as perfectly identical 
with that seen in the, so-called, vesicles, in the ends of Closte' 
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nam, which has been apflj styled " swarming" by the EDglish 
and Grermano. The giBmues are quite minut^ lonnded in form 

and rather unequal in size. Sometimes a cell is seen in which 
all motion has ceased, in such cases the granules are always 
closely crowded together in the centre of the cell. 

The time during which this motion continues is quite remark- 
able. Specimens of the plant kept for several dajs in water 
never fail to show it, while the proper pith cells of all parts of 
the plant, even of the blanohea portions of the stem growing 
beneath the mud, seem eqnally active. Indeed no form of c^ob- 
sis, of which this is undoubtedly one, is so easily demonstrated. 

The nature of the granules however is not so readily deter- 
mined, for they do not show the starch reaction with tincture of 
iodine, neither are they colored as proteine compounds, (and 
such I had at first supposed them to be,) would be under this 
reagent. There is however a remarkable difficulty, common also 
to many others, in applying chemical tests to sections of this 
plant, and this consists in the rapid discoloration of the speci- 
mens, owing to the presence of tannic acid which acts upon tho 
iron of the cutting instrument. It is quite certain however that 
the granules are neither starch nor proteine, whether they aro^ 
the so-called, aleurone, I am unable to say. 

To those familiar with the microscopic examination of fresh- 
water alga?, this "swarming" apart from the best known case of 
the Chsterium, must be quite lamiliar — but such motions have 
always been considered as in some way connected with sexual 
reproduction. In the case in question however nothing of the 
kind can possibly occur — for the jSaurunta is, beyond a doubt, 
not only a phssnoffamous, but even a dicotyledonous plant, 
closely allied to the Fepper fhmily. The cells in which this mo- 
tion is seen are evidently smaller and younger than those in 
their immediate vicinity. Sometimes indeed two vertical rows 
of small cells show the same motion. The phenomenon in ques- 
tion would therefore merel\'' indicate active cell multiplication and 
not plant reproduction^ to which similar appearances have always 
been referred. With a somewhat extensive experience I am 
able to say that nothing of the kind has before been observed in 
phsBDogamous plants ; yet it must be admitted that one single 
mstance among them is suffident to invalidate the inferences for- 
merly drawn from algse, as to the true meaning of this peculiar 
kind of motion. 

I am more earnestly disposed to insist upon this, apparently, 
exceptional case because it confirms views long held and taught 
by myself as to the purely physico-chemical interpretation of 
most of the phenomena of vegetable life. 

WaahiDgtox^ D. 0., September, 1862. 
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Art. XXXym.— 0» the of Triphylins at Ncmoich^ in 

Massaehuseits ; by Geobgb J. Brush. 

It is well known that a crystallized phosphate of manganese, 
iron, and lithia was found by Hitchcock and Hartwell, associa- 
ted with the spodunienc from Norwich, Mass., and that the crys- 
talline form, and chemical composition of this substance have 
been investigated bj several mineralogists and chemists. Pro£ 
Dana and Mr. Craw* have sbown this phosphate to be near 
triphyline, although, as Mr. Craw states, " the results of his in- 
vestigation tend to prove a wide difference from that species 
rather than an identity with it." ProK Shepardf refers the min- 
eral to triplite, and calls attention to the circnmstance that Mr. 
Craw's analysis connects the mineral with Damour's alluaudile 
rather than with triphyltne. Dr. Mallett's:j: analysis does not 
differ essentially from that by Mr. Craw, and all these writers 
agree in considering the substance as an altered mineral. 

Quite recently I have received from Prof. K Hitchcock, Jr., 
some specimens which afford a solution of the question as to the 
character of the original mineral. Externally the specimens have 
an iron-black color; on the fracture, however, this iron-black 
sabstance is sbown to be a mere crust, having but an imperfect . 
cleavage, and passing gradually into a distinctly cleavable green 
mineral, which occupies the centre of the crystal. On exam- 
ination, this central mass proves to be identical with triphyline^ 
as will be seen by the following physical and pyrognostic char- 
acters: cleavage distinct in two directions, one quite perfect; 
color grayish green, in thin fragments translucent ; streak white; 
luistre vitreous inclining to greasy. H. = 6. Sp. Gr. s 8*684. 
Heated in the closed tube decrepitates, bladcens, and gives a 
Mnt trace of moisture.. On charcoal fuses readily to a black 
magnetic globule. In the forceps fuses, blackens, and in the 
outer flame gives reactions for lithia and phosphoric acid ; in 
the reducing flame becomes magnetic. Fused in a glass tube 
with sodium yields a phosphid, which on treatment with water 
gives copious fumes of phosphuretted hydrogen. Dissolves in 
borax, soda, and salt of phosphorus, reacting for iron and man- 
ganese. 

These characters are identical with those of the triphyline from 
Babenstein in Bavaria, and the source of the altered phosphates 
of manganese and iron found at Norwich is thus shown to be 
triphyline. This fact is also of further interest, as being the first 
time that triphyline has been identified as occuning in this 
country. 

Sheffield Laboratory, Yale College, Oct. 17 th, 1862. 

* This Journal, [2], », 99. f Rep. Am. Aflaoc Ad. Set, 6th meeting; p. 234. 
% This Journal, [2], xviu, 33. 
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SCIENTIFIC INTELLIGENCE. 

I. PHT8I0S AND GH£MI8TBT. 

Phtbics — 

1. Contributions to (he Spectral Analysis. — In examining with the spec- 
troscope a substance containing baryta, A. Mitscherlich observed two bright 
men brads which appearad to ifidkftt« the preeenee of a new metal. 
On further mvestigation it was found that the same lines were obtained, 

sometimes alone, sometimes together with barium lines, when a solntion 
of chlorid of barium containing sal-ammoninc is employed. By means 
of a simple apparatus, consisting^ essentially of a glass tube closed at its - 
lower end by a bundle of fine platinum wires and filled with the liquid to 
he eiamined, the author obtained colored flames of great intensity and 
long daration, the wires serving by capillary action to feed the flame of 
the burner. A mixture of 1 part of a concentrated solution of ohlorid 
of barium with 20 parts of a solution of sal-ammoniac and 20 parts 
of chlorhydric acid containing about 20 parts of real acid gives the 
two green lines above mentioned. By employing solutions of the chlo- 
rids of calcium or strontium mixed with sal-ammoniac, new spectra are 
obtained which difler greatly from the ordinary spectra, but which are 
seldom quite free from them. Even to the eye alone the new flames differ 
in color from those obtained by employing the metallic salts without the 
addition of sal-ammoniac. From this it follows that the spectrum of the 
metals of the alkaline earths, is different from that of their chlorids. That 
the mere presence of sal-ammoniac without chemical action is not the cause 
of this dinerenoe, is shown by the iSiict that the ordinary or metallic speo- 
tra are not changed by passing the light through a flame containing 
sal-ammoniac. Tlie spectra of protochlorid and snbchlond of copper 
were found to be different though usually more or less mixed in conse- 
quence of the reduction of the chlorid to siiboldorid by heat. By intro- 
ducing several substances into the same flame particular lines often vanish ; 
thus the hfoe strontium line disappears when chlorid of copper, sal-am- 
moniac and chlorid of strontium are mixed. The chlorids of potassium 
and sodium give no spectra as such. The potassium spectrum vanishes 
when the chlorid is mixed with sal-ammoniac and chlorhydric acid. The 
sodium reaction is too delicate for this experiment, but tlie author found 
that light transmitted through the vapor of the iguited chlorid gave no 
sodium line. 

From the above it fbllows that the metals do not give a spectmm in 

all their compounds, and that they do not give the same spectrum in di& 

ferent compounds, but that the character of the spectrum depends upon 
whether it is produced by the metal or by one of its compounds of the 
first order. It further appears that every compound of the first order, if it 
have a spectrum other than that produced by decomposition, must have a 
■peetrum of its own. Metallic compounds are so easily reduced by the 
flame that we usually obtain <$n1y the spectra of the metals themselves. 
Light pamed through ignited soda vapors, or vapors of the carbonate of 
Boaa, does not give the sodium line D, but the vapor of metallic sodium 

Am. Jovs. Sol— SBcoMn aaans, Vol. XXXIV, Ifa 1Q9l— Nor., IML 
58 
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•t a low red heat exhibits this line distinctly. From this it follows that 
in thoee fames Tvhich exhibit the sodium line, metallic sodium, as such, 
produces the line in question, and since sodium has almost the greatest 
affinity for oxygen it follows that all spectra which are produced by oxyds 
are metallic spectra. The author further suggests that these experiments 
enable us to determine the affinities of the elements at the temperature 
of the 800*8 atmosphere by the spectral analysis. If, for instanoe, we oh* 
serve the spectmm of a particular metallic chlorid in the sun^s light, we 
should have to conclude that at the temperature of the sun's atmosphnfo 
the metal in question has a greater affinity for chlorine than potassium or 
sodium, since these exist as metals in the sun's atmosphere. Moreover 
. we may hereafter, conversely, determine the temperature of the sun's 
atmoBpbere from the nafcare« the diemical eompooods which exist in it, 
providf^ that we sooceed in obt«ning an approximately high temper- 
atore. 

From the fact that free potassium and sodium exist in the sun's atmo- 
sphere, it follows that no free electro-negative body like oxygen, sulphur, 
^c, can be present, and not even enough to combine with ail the sodium. 
Consequently all metats which are reduced from their compounds by so- 
dium must exist in the son's atmosphere in the free stale.* The absence 
in the solar spectrum of the lines of a particular metal does not prove 
the absence of the metal itself, since it may exist in combination with 
some element, the compound itself exhibiting no spectrum. The many 
new lines recently discovered in the spectrum and to which no elements 
are known to correspond, may prove to be the lines of compounds of the 
first order of metals already known. — P<tpff. Ann. cxvi, 499, 

2. ReseartAet on tki Si^ar Spectrum. — After much delay we have re- 
ceived the long expected memoir of Kirchhoff on the spectrum, a work 
which has already passed to a second edition, and which can hardly fail 
to become the standard authority on the subject. The memoir in ques- 
tion is taken from the Transactions ot" the Koyal Society of Berlin, and is 
accompanied by two plates of the spectrum and one of the apparatus em* 
ployed. The plates are unfortnnately not colored, and are lithographed 
instead of engraved. l*hey represent only the portion of the spectrum 
which extends from the line D to the line G, the author being prevented 
by the condition of his eyes from revising other portions, the survey of 

♦ This conclusion does not appear to U3 justified upon chemical considerations. For 
it may be that the oxyds, sulpbids, chlorids, Ac, of sodium and potassium are de- 
composed into thair elements at the temperatare of the sun's atmosphere, and 
consL-quently sodium, potassium, oxygen, sulphur, chlorine, &c, may be coSxistent in 
the free state in the sun's atmosphere and there may he far more than enough 
oxygen, die,, to combine with all the potassium and sodium. It would be unsafe to 
argue that because oxygen is the most abundant terrestrial, it must also oeoeflsarily 
be the most abundant solar element, yet mch is pos;5ibIy the case. Moreover it is 
not neeeasarily true that all metals which are reduced from their compounds by so- 
dium most Most in the sun's atmosphere in a firee state, because the masses or abao* 
lute quantities as well as the temperatures must be taken into consideration in judg* 
ing of the affinities actually controlling combination. 

. liitsdierlieh*s eacperimoDts are certainly of great interest, and in feet Ibrm ttie 
•eoond great step in our knoAvIc(l;^'e of the constitution of the sun's atmosphere. 
There are few branches of science which promise more msgnificent results than the 
spei^l snaly sis, but lisw wUdt will req,uire more cautbns resaoning or more guarded 
and carefol tt]q»eriments. w. a. 
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which was oompleie. The solar lines are, for eoiiTcniciioe, reprowntod 

upon the charts together with the chemical lines, as we may term them, 
the author giving all the most characteristic lines presented by iron, cobalt^ 
nickel, zinc, cadmium, gold, silver, arsenic, antimony, tin, bismuth, lead, 
copper, potassium, sodium, barium, strontium, calcium, magnesium, alu- 
mmum, eaesium and rubidium, at least those which He between the lines 
D and 6. While the charts are very admirable and reliable, they still 
leave mudi to be desired in a chemical point of view and for the purposes 
of analysis, because a separate chart is needed for the spectrum of each 
element to give a clear view of its optical characteristics. The author 
does not state in what manner the elements were obtained in the state of 
absolute diemical purity required by the peonliar nature of the problems 
to be solved, nor have we the guarantee of Bunsen's name and author* 
ity upon this most important point. Kirchhoff^s apparatus consisted 
essentially of four flint glass prisms, three of which had refracting angles 
of 45°, the fourth an angle of 60**; the edges of the prisms could be 
made vertical by means of screws; a condensing and an observing tele- 
scope completed the instrument The distances of the lines were meas- 
ured hy means of a micrometer screw which the observing telescope 
was moved* The map of the spectrum is accompanied by a millimeter 
scale with an arbitraiy initial point; this renders the identification of the 
lines easy. The map represents the spectrum as seen when the sun's alti- 
tude is great, and the author has not inserted the lines due to atmospheric 
absorption, though he frequently observed their creat beauty especially in 
the neighborhood of D. For the production of metallic spectra the au- 
thor employed almost exclusively the electric spark, in consequence of the 
great intensity of the light: aRuhmkorff^s coil was found advantageous, 
in some cases the lines have a measurable breadth and such cases are 
noted by a bracket in the drawing. The bright lines due to the passage 
of the spark through the air were not very perceptible; the author has 
represented of these only a group in the yellow and one m the green, bnt 
the brightest of the metallic lines are represented. In some cases the 
author observed coinddenees of position in the lines of different metals : 
he suggests that these may be only apparent and that separation might 
be effected by a greater number of prisms, but it seems to us equally 
probable that the metals examined may not have been absolutely pure. 
The position of the maxima of Jighl in the snectmm of any metal does 
not depend on the temperature, the presence of other vapors, or upon any 
condition other than the chemical nature of the vapor itself. On the other 
hand the relative intensity of the different maxima depends not only on 
the temperature but upon the changers in the mass of the vapor, so that 
the appearance of the spectrum at different temperatures may be very 
different. The inversion of the bright lines in metallic s^tra produced 
by passing an intense light througn the flame oontainmg the metallie 
vapor is now a familiar fact The author refers this fact to a general 
physical principle, namely, that for every species of ray the ratio between 
the power of radiation and the power of absorption is equal for all bodies 
at the same temperature. The mathematical demonstration of this prin- 
ciple forms an appendix to the second edition of the memoir. From this 
principle it immediately foUovrs that an ignited gas, in whose spectrum 
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certain colors sre wanting which are present in the ipeotnim of another 
body at the same temperature, is perfectly transparent for rays of these 

colors, and that it exerts upon rays of any color present in its Rpectrura 
an absorption whioli is powerful in its proportion to the brightness of this 
color in its own spectrum. It also follows that when the source of light 
which produces a continuous spectrum by which the speetruin of an ignited 
gas is inverted, is an ignited oody, its temperature must be higher than 
that of the ignited gas. 

The application of these principles to the determination of the chemical 
constitution of the sun's atmosphere is well known. The author calcu- 
lates the probability that the coincidence of 60 iron lines with 60 dark 
lines of the spectrum is simply accidental to be less than that it, 

< i^^r. /v^^ ^. V H« considers the esisteaoe of troo, ohro- 

1.0O0.OO0.000.00O.00O.O0O 

mium, nickel, calcium, magnesium, and sodium in the sun^s atmosphere 
to be clearly proved. Barium, copper and zinc appear to be present in 
small quantity. Qold, silver, mercury, aluminum, cadmium, tin, lead, 
antimony, arsenic, strontium, lithium, and silicon could not be detected. 
Kirchhoff considers that the most probable assumption which we can 
make as to tlie physical constitution of the sun is that the body consists 
of an iuteusely ignited solid or tluid core surrounded by an atmosphere 
of somewhat lower temperature, a theory which is perfectly consistent 
with the nebular theory of Laplace. He elucidates and defends this the- 
ory at length, maintaining that it is consistent with astronomical observa- 
tions. For a full statement of tlie author's views on this subject however 
we must refer to the original memoir as the argument does not well ad- 
mit of condensation. w. o. 

3. Some 6b$ar»aiiant <f the Solar Speetrum,'-^'WvB» has availed him- 
self of &vorable opportunities presented by a voyage to the Ionian Isles to 
examine the thickening of the dark lines in the solar spectrum produced 
by atmospheric absorption. The thickening of the lines in the red and 
yellow portions of the spectrum, as well as an increase in their number, 
was disliuclly and repeatedly observed. The author believes that his ob- 
servations establish the fact that the thickening of the dark lines proceeds 
towards the violet end of the spectrum in each instanoe, precisdy as in 
the case of hyponitric acid and chlorophyll. The instrument employed 
was a SoIeiPs spectroscope and the observations were made at sunrise and 
sunset, the clearness of the atmosphere being extremely favorable. — Pog^, 
Ann. cxvii, 191. w. o. 

[Noie, — We may here remark that the spectroscope promises to give 
important information with respect to several luminous phenomena 
great interest. We mention as iilustratious the aurora boraalls, the sodi- 
acal light, the colors of sunset clouds, and the light of comets. A com- 
parison of the light of the aurora borealig, with the spectra produced by 
electric discharges in Geissler's tubes filled with rarefied air, oxygen, and 
nitrogen would be of great iuterest as confirming the electric origin of 
this j>heBoraenon. If the aodiaoal light be due to a nng of neoulona 
matter around the sun or around the earth it should exhibit lines corres- 
ponding to the vapors which it contains. A careful study of the colors 
cf doiids at sunrise and sunset may explain the appearaaea of particular 
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finet in the tpeetram iteelfl Sufficient light may in all theie cases he 
obtained by ue use of a condensing lena. The spectra of aeferal fixed 

stars have recently been studied by a zealous amateur astronomer in the 
city of New York, provided witb excell<»nt iostiumeDts, and webope soon 
to lay his results before the public] w. o. 

4. On the Blue Lithium line, — FaAVKLAiin, in a letter to Ttrdall, 
describes a magnificent blue line in the spectrum of lithium. This line 
does not appear when an ordinary Bunsen^s burner is employed but ia 
seen, although faintly, when a hydrogen flame is used, and becoraes very 
brilliant when the lithium salt is heated in the oxyhydrogen flame. From 
this it appears that a very high temperature is necessary to bring out the 
blue line distinctly. Kirchhoff lias already directed attention to the 
fiict, that the appearance of the spectrum may be greatly altered by an 
increase of temperature, the characteristic spectrum aUli lemainiog mi* 
©banged. — Jotirn,fur prakt. Chemie^ Ixxxvi, p. 265. 

6, On the projection of the colored rays of Metallic Spectra. — Debrat 
lias given some interesting notes on the projection of spectra by employ- 
ing the oxyhydrogen blowpipe iustead of the common Jiunsen's buruer. 
The author first describes a convenient form of the lime>light auitable for 
the projection of optical phenomena generally and then gives some de- 
tails of apparatus and processes for the preparation of hydrogen and oxy- 
gen gases. When the oxyhydrogen flame is employed to heat metallic 
salts in projecting spectra, it is found that, as already remarked by Kirch- 
hoff, Frankland and Tyndall, new brilliant rays often make their appear- 
ance, duo to the influence of the high temiMratnre employed. Li this 
manner potash salts give four new triple rays of great distinctnen, the 
first near the line D, the others from the green to the blue. The red 
potassium line is also distinctly doubled. Copper and lead are remarka- 
ble for the number of their rays and for the intensity and extent of the 
▼iolet portions of their spectra. The author found the flame-spectre 
essentially identical with those obtained by means of the electric sparL 
Tbis result had also been obtained by Bnnsen and Kirchho£ — Ann. d§ 
Chemie et d$ Phyeigite, Uv, 881. w. o. 

Cbemi&trt. — 

6. Lithium and Strontium in a Meteorite. — Engelbach has detected 
lithium and strontium in a meteoric stone from the Cape. The stone 
was digested with (hming chlorhydric acid ; the liquid evaporated gave a 
strong sodium reaction, showed the lines Ea and Lia faintly, a complete 
Calcium spectrum and, though &intly, the strontium lines a, and y. — 
Poffff. Ann. cxvi, 512. w. o. 

[JVote. — As strong chlorhydric acid acts directly upon glass, is it not 
possible that the alkalies in the solution may have beeu derived from the 
glass bottle in which the add was kept! The excesshra delicacy of the 
spectral analysis requires the most careful examination of the purity of 
tne reagents employed. — w. o.] 

7. On the presence of Rubidium in certain plants. — Grakdeau has 
discovered rubidium in the ashes of the beet, in tobacco, coffee, tea, and 
raw tartar. The author believes that this metal is one of the more widely 
distributed elements and that its presence is not necessarily associated 
with that of lithinm, as might be supposed from the aaalyaea of minerala 
and mineral wateia. — OompL BmduMf liV| 1067. w. o. 
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8. On a presumed conversion Phenylie inio Rosalie acid^ and 8om§ 

applications of this arid and compounds in the production of various col' 
ors on Wool and Silk ; by Balthan Binder. (Communicated by the 
author). — Experimenting with some of the bases contained in coal-tar, 
and more espieciailj in an endeavor to procure decomposition of phenjiic 
add into benssole, 1 obtained the following reaultB, which I deem saffi- 
ciently interesting and new to communicate. To decompose the phenylie 
acid an above, I proposed to bring sulpho-phenylic acid into contact with, 
hydron^en in its nascent state, as follows: to the acid placed in a retort, 
to which a receiver was connected witli an intervening refrigerator, was 
added a quantity of granulated zinc; reaction was engendered by gradu- 
ally raising the temperatm^ in the retort to SO", 60% 90"*, 120% 150* 
Centigrade, until reaction ceased, after ten hours; reaction was active 
with disengagement of sulphurous acid, hydrogen and sulphureted hy- 
drogen. Compared to the quantity of sulpho-phenylic acid employed, 
but a small quantity of a colorless oily liquid, with some water, conden- 
sed in the receiver, and this, in lieu of benzole, had all the properties of 
phenylie acid. In the retort remained a black resinous-looking substance, 
which while warm was emptied into a digester, a solution of sulphuret 
of barium in excess added and the temperature raised to boiling. The 
solution, at first dirty-looking, assumed a brilliant rose color, a disen- 
gagement of sulphureted hydrogen taking place with a precipitate of sul- 
phate of baryta and sulphuret of zinc and an insoluble organic substance. 
The solution after filtering and slight oversatu ration with acetic or muri- 
atic add precipitates a llooculent orange-colored substance, which when 
heated cakes to a resinous looking boriy, with slight metallic reflection. 
This was further purified by re-dissolving with hydrate of baryta (other 
alkalies will of course serve the same purpose) in water and re-precipita- 
ted. It dissolves readily in alcohol or wood-naphtha, slightly in cold, more 
in boiline water ; when purified and dried, is of a bright dark amorphous 
look, with slight greenish metallic lustre; its powder is of a dark red 
shade, in thin layers of an orange red when viewed with transmitted 
light; its watery solutions tinge wool and silk of a bright orange color, 
and the shades thus obtained beinsf saturated with various alkalies, will 
produce orange-red, purplish-red to crimson sliades, of very handsotnd 

grades. While this salt directly applied will not dye fast colors, to judge 
om the chemical properties of this substance^ I believe it to be identiod 
with roealio acid, or at least a modification of it 
June S9, 186S. 

0. On the transformation of Phmate into Rosalate of Limt; by 
BiKDER. (Communicated by the author). — Referring to my former arti- 
cle, on the presumed conversion of phenylie into rosalic acid, I have since 
observed that phenate of lime placed over concentrated (not fuming) 
sulphuric acid in a confined space (under a bell glass) for the space of five 
or six months, will be largely coverted into tosalate of lime, wnile in free 
air no trace of such change is observed. Tlie salts thus formed are 
readily separated by diluting with warm water, and saturating the lime 
with hydrochloric acid, when the phenylie acid will rise to the surface, 
while the rosalic acid precipitates. Tlie first can be decanted from the 
muriate of lime, the remainder filtered, the latter will remain on the 
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filter, and can then be purified by proper treatment, when it will have all 
the efaemioal properties mentioiiea In mj former article of what I pre- 
ramed to be roealio acid obtained from the treatment of phenylic add. 

Tteonj Chem. Laboratory, (Brideabmy,) FhHaddphiif, Avg. 7, 1862. 

10. Thallium. — Crookes has sent us an early copy of his *^ Preliminary 
researches on Thallium''^ from the Proceedings of the Royal Society. 
Crookes' discovery of this new metallic element was published March, 
1861, and therefore completely antedates the paper of Lamy, an abstract 
of which is given on page 275-6 of this volome. The name TkaUwm, 
is derived mm the Greelc 6uXUg, or Latin thaUui, a budding twig, — a 
woid which is frequently employed to express the beautiful green tint of 
young vegetation, chosen on account of the green line which it commu- 
nicates to the spectrum, recalling with peculiar vividness the fresh color 
of early spring. 

It appears from Crookes* researches that thallium is by no means a 
▼ery rare sabstance ; he has fonnd it in many mineral ores from various 

localities. It was present in more than one eighth of the specimens in a 
large collection of cupiferous pyrites from ditferent parts of the world — he 
has rarely found it however in pyrites in which copper was absent. In 
most cases it is only necessary to powder a small fragment of the mineral 
and ignite a little of it in the flame on a moistened platinum wire, when 
the green line is distinctly seen in the spectroscope. The author thinks 
that in some of the large English copper, sulphur and sulphuric acid 
works, thallium is now thrown away by the hundred weight : a sli|;ht 
modification of the present arrangements of the furnaces and condensing 
flues, or even an examination of some of the residues, would enable nearly 
the whole of this to be saved. Owing to the frequent occurrence of thal- 
lium in copper ores it is very probable that this element may sometimes 
be present in commercial copper and may give rise to some of the wsll 
known but unexplained differences of quality. 

Tlie author finds the following the most advantageous method for ex- 
tracting the new element from sulphur or pyrites: — 

Powder the ore very finely, and dissolve it as completely as possible in 
strong hydrochloric acid, with gradual addition of nitric acid until all solvent 
action cesses ; then dilute with water, and filter. Evaporate down to drive off 
the excess of nitric acid, add a little sulphuric acid if necessary, and take 
care that the solution does not jrot dry, or even pasty. Then dilute with water, 
and heat gently, to be certain of getting all tlie soluble portion dissolved. 
Fitter: iflesd1>e pfesent, the greater portion will be left behind in this opera- 
tion in the form or insoluble sulphate. Dilute the filtrate considerably, and 
add a solution of carbonate of soda until the reaction is distinctly alkaline; 
then add an excess uf solution of cyanid of potassium (free from sulphid of 
potssslumV Heat gently fbr some time, and then filter. The preclpitste 
contains the whole of the lead and bismuth which may be present as carbon- 
ates, whilst the thallium is in solution. A current of sulphuretted hydrogen 
now being passed Uirough the liquid precipitates all the thallium, whilst the 
copper, anamony, tin, and arsenic remain dissolved. If cadniam sisd mercury 
arc present, they will accompany the thallium. The former can readily be 
dissolved out by warm dilute sulphuric acid, which has scarcely any solvent 
action on the sulphid of thallium, whilst this in its turn can be separated from 
the sulphid of mercury by being boiled in moderately dilute nitric acid, in 
which the sulphid of mercoiy is insoluble. These two metals aie, however^ 
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wtMom fMreaent witii thalUmn in the ores which I have exmnined. The nitrie 

acid eiolution is now to be evaporated to dryness, the residue dissolved in hot 
dilute sulphuric acid, and a piece of pure metallic zinc placed in the liquid ; 
the thallium will be at once precipitated in the form of a deep-brown powder, 
which soon changes to a heavy black, granular precipitate. The metal can be 
obtained in the coherent form by fusion in hydrogen. 

This method of analysis is given on the supposition that all the above met- 
als are present It may generally be much abridged, as the ore is seldom of 
80 complicated a character. If there is a difficulty in procurinff perfectly 
pure zinc for the reduction of the sulphate to the metallic state, this can be 
effected by passing a weak voltaic current through the liquid, using platinum 
poles ; the metal will then be precipitated in the reguline, or spongy state, ac* 
cording to the strength of the current. I have not been very successful in 
reducinjr the oxyd by hydrocren. The current of gas carries the volatile oxyd 
away from tlie heated part of the tube before complete reduction takes place. 
It is, however, probable, from an observation made towarda the conclnaion of 
this experiment, that, with a longer tube in proportion to the quantity of ma- 
terial, kept at a good heat throughout its length, this plan might glVO good 
results, the metal being considerably less volatile than the oxyd. 

Mr. Crookes adds the following description of thallium and its chemi- 
cal reaclioiis and compounds, which we copy in full from his paper. 

TVuxlUtan in the pure state is a heavy metal, bearing a remarkable resem- 
blance to lead in its physical properties. Its fqpectm gravity is, however, 
higher — about 12. The freshly scraped surface has a brilliant metallic lustre 
not quite so blue in color as lead, and it tarnisJies more rapidly than this latter 
metal. It is very soft, being readily cut with a knife and indented witli the 
nail ; it may also be hammered out and drawn into wire, but has not much 
tenacity in this form. It easily marks paper. The fusing point is below red- 
ness, and with care several pieces may be melted together and cast into one 
lump. There is, however generally a loss in this operation, owing to its rapid 
ozydatioo. The metal itsdf does not appear to be sensibly volatile below a 
red heat. I have made no special attempts at present to determine the atomic 
weight, although frorn two estimations of the amount of sulphur in the sulphid 
it appears to be very heavy. The figures obtained did not, however, agree 
well enough to enable me to speak more definitely on this point, than that I 
believe it to be above 100. I may mention that I obtained this element in the 
pure metallic state and exhibited it to several friends as early as January last,* 
and should then have published an account of it, had it not been for the rea- 
sons already mentioned. Thallium is soluble in nitric, hydrochloric, and sul- 
phuric acids, the former attacking it with greatest energy, with evolution of 
red vapors. 

Oxydg of 3jjba2futm.— 'Thallium forms two, and probably three oxyds : one 
possessing basic properties, which I shall call the oxyd; another containing 
more oxygen, possessing acid properties, which may therefore be called thalHc 
acid ; and most likely a third, or suboxyd, which forms the first portions of the 
precipitate formed by sine in solutions of this metal ; the first action being a 
darkening of the solution, and the production of a deep-brown powder, wmch 
by longer contact with zinc turns to a dense black precipitate. 

Upon carefully evaporating the nitric acid solution upon a water bath, but 
not carrying it to dryness, a mass of deliquescent crystals is obtained on cool- 
ing, which are decomposed upon addition of water with separation of a white 
or pale-yellow precipitate, which appears to be a subnitrate, and an acid solu- 
tion containing nitrate of thallium. If the lic|uid is evaporated quite to dryness 
wid kept at a temperatnre of 100^ C. for a little time, the nitric acid goes o£^ 
ud leaves a tesidae of thallic acid* 

• Vide Chemical News, ▼<>! Vt PP> 349, tSO. 
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TTuiUic .^cii.— Thia acid is soluble in water, and may be obtained ii the 
ciyataliine form from its aqueous solution. It then forms crystals, which are 
permanent in the air, and hive an acid reaction to test-paper. The thallatev 
of the alkalies are also soluble in water, and may be prepared by diisolvin^ 
the acid in the alknli, or by fusinof thallium or its oxyd with a mixture of alka- 
line carbonate and nitrate. The method i originally published for extracting 
thttltium wu based upon the ibmmdon in thii manner of an aUnJine thaUate 
•oluble in water. This acid is also produced in solution when pennanganats 
of potash is added to a soluble salt of oxyd of thallium. 

Chlorid of ThaUium.-^l( a current of dry chlorine is passed over precipi- 
tated tiialliani at a moderate beat, they combine with formation of a volatile 
chlorid, which condenses in the cool part of the Uibe in the forni of apele-yet- 
low crystalline powder, fusing tofrcther in parts to a crystalline lump. Water 
onlv partially dissolves this, with production of a white insoluble residue, 
Dilute hydrMhIoric acid added to the tnrbid solution immediately renders it 
clear; upon evaporating this solution over a water-bath, white crystals of the 
chlorid are deposited. When the nitric acid solution of thallrum or its sulphid 
ii evaporated with an excess of hydrochloric acid, and then more hydrochloric 
acid added and Che evmporadon repeated to a dynip, a residue is obtained whick 
is apparently decomposed by water with production of a white precipitate; 
this is chlorid of tliallium ; it is insoluble or nearly so in water, but readily 
soluble in dilute hydrochloric or nitric acid, 

Sulpkid of Thallium — When sulphuretted hydrofren is passed through the 
acid solution of chlorid of tlKillium, a partial precipitation of a reddish-brown 
powder takes place ; this appears to be a combination of the chlorid and sul- 

5 hid, and the metal is never entirely removed from solution by this means'. 
*bo best method of obtaining the sUlphid iv to precipitste it with sulphid of 
ammonium in an alkaline solution : unless a large quantity of thallium is 
present} no immediate effect is produced beyond the darkening of the liquid > 
It assamee a brown tint, which hecomes rapidly more and more intense, espe* 
cially upon gently heating it, until the sulphid of thallium separates in the 
form of a deep brown heavy precipitate which shows a great tendency to col- 
lect together in clots at the bottom of the vessel : this formation of the sulphid 
is very characteristic of the metal. Sulphid of thallium is insoluble in sn ex« 
cess of sulphid of ammonium, ammonia, or cyanid of potassiom. Its complete 
precipitation as sulphid from solutions containing an exce5?s of ryanid of po- 
tassium affords a ready means of separating thallium from several metals witit 
which it is Ihsquently associated. It is difficultly soluble ift hydrochloric or 
ralphnric acids, but readily so in nitric acid. When dry, it is a deep-brown, 
almost black powder, fusing and volatilizing when heated: when pure, it is 
neither so fusible nor so volatile as sulphur; but when it occurs with an excess 
of this lattter element, it is very difficult to separate iVom it by sublimation. 

Cnrbonnte of ThaUium is precipitated upon adding an alkaline carbonate to 
the acid chlorid solution ; it is moderately soluble in an excess of carbonate 
of ammonia, and readily so in cyanid of potassium. This is a very definite 
reaction, and enables thallium to be separated with accuracy from lead and 
bismuth. 

SulpkaU of Trillium. — When the hydrochloric or nitric solution is evapo- 
rated down with sulphuric acid, the more volatile acid is driven off and the 
sulphate is left behind. It is crystalline and soluble in water. 

lodid of Th rHium is precipitated at- a yellowish-red powder npon cantrous 
addition of iodid of potassium to a solution of thallium. ^ It is readily soluble 
in excess of iodid of potassium, forming a coloriess solution. 

JFImtphaU of Thallium, forms a white fioccnlent precipitate sdttble in min^ 
cral acids, but sparingly soluble in acetic acid. 

Ftrrocxjanid of Thallium is white and insoluble in water. 

Am. Jour. Sci.— Second Ssbibs, Vol, XXXIV, No. 103,— Nov., 1808. 
53 
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Q^omrf of Thallium is precipitated as a white or light-brown powder npoo 
the cautious addition of cyanid of potassium to & Kdation of thaUiuOL It W 
readily soluble in an excess of the precipitant. 

dromafe <^ ThttlUum is a pale-yellow precipitate wliible in acids and re- 
precipitated upon neutralization with ammonia. 

No precipitates are produced when a solution of thallium is mixed with 
proiochlorid of tin, oxcUic acidf cartntzotic acidf aiUphuroua aad, or protosul^hate 

The leactioDS are sufScient to prove chemically that the body under 
examination is a new element Its beharior in the spectrura apparatus is 
perhaps the most conclusive test upon this point When a minute por- 
tion of the metal (the sulpliid, chlorid, or in fact, any compound of thal- 
lium) is introduced into the flame of the spectroscope, it immediately 
roduces a single green line, perfectly sharp and well defined upon a 
lack ground, and of extraordinary purity and intensity, almost equal to 
the ioSinm-ltne in brilliancy. It is not, however, very lasting. Owing 
to its great volatility, a portion introduced at once into the flame merely 
shows the line as a brilliant flash, remaining only a fraction of a second; 
but if it be introduced into the flame gradually, the line continues pres- 
ent for a much longer time. If, also, a piece of metallic thallium be in- 
troduced into the flame on a platinum wire loop, they fuse together, and 
the alloy gives the green line rather more permanently, although of couise 
fiiinter. 

Working on a small scale, it is not easy to obtain these compounds 
free from soda ; but when that is effected, and a tolerable quantity of 
substance is held on a loop of platinum wire in a flame, the green color 
is most brilliant, and produces very extraordinary effects upon the appear- 
ance of surrounding objects. If tbalKmn eonld be obtained in quantity, 
ihh ready means of prodndng an intense and homogeneous green light 
oould not fail to be applicable to some useful purpose. 

The green line of the thallium spectrum appeai-s to be unaccompanied 
by any line or band in other parts of the spectrum. A flame of sufli- 
cient temperature to bring the orange line of lithium into view produces 
no addition to the one lhallium-line ; and an application of telescopic 
power strong enough to separate the two sodiam-lines a considerable dis- 
tance apart still shows the thallium-line single. I consider therefore that 
I am justified in stating that thallium produces the simplest spectrum of 
any known element. Theoretical inquiries into the cause of the spectrum 
lines, and their relatiou to other constants of an element, may be facilita- 
ted now we know a metal which gives rise to luminous vibrations of only 
one degree of refrangibility. The remarkable simplicity of the thallium 
spectrum offers a strong contrast to the complicated spectra given by 
mercury, bismuth, and Im — the metals to which it has the most chem- 
ical resemblance. 

The position of the green line does not coincide with any definite line 
in the solar spectrum. According to Kirchhofl 's theory, we must there- 
fore assume that thallium k not present to any great extent in the sun. 
Under the highest telescopic power of my apparatus, the line appears to 
be absolutely identical in refrangibility with a sharp well-defined line ill 
the barium spectrum, to which rrofessors Bunsen and Kirchhoff have 
given the name ba^. Want of material has hitherto prevented me from 
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takiiig accurate measurements of the Pittance between the thallium-line 
•ad the principal lines of Uie sdir speetmm. 

This green line is an ezqaisitely delicate test for the presence of thal- 
lium, and shows it to be a somewhat widely distributed element Many 
specimens of crude sulphur contain it (especially when rather dark-look- 
ing). In most cases it is only necessary to set fire to as large a piece of 
sulphur (less thau a pea) as the platinium loop will hold, and when it 
has nearly burned away to blow it ont» and then introdnoe it at leisnre 
into the flame of the spectroscope, for the thallium to show its presence 
hj a bright-green line which wiU flash for an instant into the field of 
view. 

TicHyioAL CHonsniT. — 

11. jF^or Photographic copying in pure Black and White. — In copying 
maps, printed matter, engravings, &c, the following will be found an ex- 
cellent method. After filing a ddtcate negative, wash very ewefully. 
Then flood with a solution of free Iodine in iodid of potassium, two 
grains of the iodid to one grain of the iodine in the ounce of water. 
Dilute with water to a sherry pale color, or dark, as may be found neces- 
sary. Wash well and fix. Repeat tbe process, if necessary. The in- 
tensity of the color in the solution is a measure of the amount of iodine 
available. The liquid becomes colorless, by degrees ; go on until it is 
quite colorless. To intensify, use Russell's deveu>p«r for the tannin pro- 
cess, until experience shows you have sufficient intensity. Now immerse 
totally in bichlorid of mercury in acidulated water. One drop of nitric 
acid to six ounces of water. Wasli very thoroughly. Flood with weak 
iodid of potassium, adding gradually to its strength until the deepest 
yellow with a tinge of dive color is obtained by transmitted light. 
Wash again, and treat with ehlortd of gold, one grain to the ounce of 
water. b. 

11. OBOLOOT. 

1. Observations on the Appalachian region of Southern Virginia ; by 
J. P. Lksleit ^om an account of the Coal formation of Southern Yir- 

Sinia, in the rroc. Araer. PhiL Soc, Jan., 1862). — ^The coal region of 
[on^mery, Pulaski, Wythe, Washingtoo, and Smith counties in South* 
em Virguiia, is interesting in an economical as well as a geological sense. 
It furnishes species of semi anthracite and semi-bituminous coal, which 
come in competition with the Mesozoic bituminous coal of the Richmond 
basin, over the principal internal railroad of the Southern Atlantic States. 
This railroad penetrates the gceat primary range of mountains, the Bine 
Ridge, at Lynchburg, and then follows the course of the Great Yalley, 
Boutbwestward, to Knoxville and Chattanooga, in Eastern Tennessee. 
This Great Valley, of Lower Silurian limestone, extends from Newberg 
on the Hudson to Montgomery in Alabama, everywhere separating the 
range of the Blue Kridge, South Mountain, Smoky Mountain, or Black 
Hills, from the true Alleghaniea or AppahuAians. The rocks of the Blue 
Bidge range, on the eastern aide cf the Valiey, are a prolongation of 
the ween Mountains of Vermont, and consist of the Quebec group or 
Taconic system, now understood by Logan to be a thickening of the low- 
est Silurian (Calciferoua Sandrock and Potsdam Sandstone or Primal 
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SUtet).* The Appalachian Mountaras on its wetteni tide tre Middle and 
Upper Silurian and Devonian formations. West of these rises the long 
high escarpment of the Carboniferous formation, forming the mounlain 
plateau of Western Pennsylvania, Western V'irginia, Eastern Ketitucky, 
Central Tennessee, and Nortliern Alabama. The escarpment of this vast 
plateau, facing the east, and overlooking the Appalachian ranges, with 
their narrow, parallel, interval valleys, is the so-calied Backbone Alle- 
ghany Mountain, beginning at Catskill on the Hudson, and ending in 
Alabania. The northern portion of this plateau is drained eastward by 
the branches of the Susquehanna, and westward by the branches of the 
Alleghany and Monongahela Rivers, All the waters of Middle Pennsyl- 
vani, Maryland, and Nortliern and Middle Virginia flow from the foot of 
this escarpment t^owards the Atlantic, breaking successively through the 
parallel Appalachian ridges of the subearboniferous formations* The 
waters of the Tennessee River head also at the eastern foot of this escarp- 
ment, and flow along its base for wvwA hundred miles southwestwanl, 
before they turn west at Chattanooga, and break throu<jh its southern 
extremity, to make their great circuit through Alabama, WVstern Tennes- 
see, and Kentucky to the Ohio River near iis mouth. But in the middle 
of the region, namely, in Southern Virginia, its normal drainage is re- 
Ternd* The New Biver heads in the ^lue Sange, eroMies the Great Val* 
ley westward, breaks into (not cut 4^) the Appalachians, strikinpf the ea> 
carpment in its face, and flowing directly through and across it (as tho 
Great Kanawha) through Western Virginia into the Ohio. 

The cause of this pbenomenou is to be found in a change of structure 
at this line. Most of the valleys and mountains north of it as far as 
New Jersey are unbroken antielinals and synclinals. Most of the valleya 
and mountains to the south of it, as far as Alabama, are monodinalsii 
bounded by immense faults or downthrows. 

The Appalachian Mountains of Southern Virginia and Eastern Tennes- 
see are grouped in pairs by these faults. The country for three or four 
hundred miles northeast and southwest, and from thirtj' to forty miles 
fifom southeast to northwest, is fractured in parallel strips fnom five to six 
miles wide. Each strip is tilted at such an angle (dipping southeast) 
Uiat ateaeh £aiilt the upper edge of one strip (with ijts Carboniferous 
rocks) abuts against the bottom or Lower Silurian edge of the strip next 
to it. As the Pali'cozoic system, thus revealed (on edge) between any two 
of these faults, contains two massive sandrock formations, No. IV, Middle 
Silurian, and No* X, Upper Devonian, there occur necessarilf between 
each pair of faults a pair of parallel mputains. The Pal«oioio lone, 
therefore, ineVu<led between the Great Valley end the Backbone escarp- 
ment, 1!^ occupied by as many pairs of parallel mountains as tliere are 
great parallel faults: and as these faults range in straight lines at nearly 
equal distances tirom each other, these mouutaius run wiUi remarkable 
uniformity, side by side, ior a bondrad 4»r tvo hundred imiles, and ai« 
finally cut cfft either by ahort amms fanUs, or by slight angular changea 
ia l4ie courses of the gmct fiinlta. Thius we g«t m ex.pianation of the 

* It i« but just, to say that the PsofevMNV Jtogets miuntained Bufailsnlislly tins 
view before 1840, considering, as tbej did, the Blos RidgS SyttMU SB SDlsi^gMSSBl 

merely of Formation No. L 
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very unusual arranj^ementof the head waters of the Tennessee River, in 
long pnrailel brandies, with few Mibordiimie affluents, sudUeuly unitiug 
througi) inountmn gorges, or at the endti -of long mountains; 

In eaUi pair of I'alieozoic moiintHins the eastern one carries a coal 
ftrea on its seaward flank ; because, the la«t fi}miation to dip agninst each 
fault is the Coal at the top of the seri(\s, abutting against the Lower Si- 
lurian of the limestone valley which always «xiais oQ the eastern side of 
the fault. 

The coal here, however, is not the ooal of theOafbonUerous formation, 
eomraonly so called. 

Underneath the true COal measures of Pennsylvania, Ohio, and North- 
■we<ttern Virginia, and underneath the Milkstone Grit Conglomerate (No. 
XII) at its base, and the Red Shale formation (No. XI), which underlies 
the ia.st, there begins, even in Pennsylvania, to appear an older coal forma- 
tion, connected with the uppermost Devonian, white, mountain Sand- 
etonoi No. X. It is seen in one or two beds two feet thick at the head 
awnters of the Juniata. It is mined where the Monongahela waters cut 
through Chestnut Ridjje from Virginia into Western Pennsylvania. It 
has been mined in the mountains on tlie Potomac btlow Cumberland. 
It appears occasionally in Northern Middle Virginia, on the western side 
of the Great Valley of Winchester. It increases in importance along 
the western outerop of the great coal field through Eastern Kentucky, 
until it enters Tennessee. It seems, however, to obtain its maximum de- 
velopment in Montgomery county, on the New River, in Southern Vir- 
ginia, near the line of our section. Here it is seen to consist of two prin- 
cipal coal-beds and several minor seams. The lowest bed reaches the 
thickness of four feet, and the next one above it is in some places nine 
^t thick. In the Peak Hills, just east of Wythe, along the line of the 
railroad, numerous lenticular depoeits of coal are seen, and thin distorted 
beds, the whole composing a formatioa several hmdred feet thick. Near 
the New River, the two beds above-mentioned are Ree*i to be covered by 
at least a thousand feet of Red Shale ; upon whidi rests a Subcarboniferous 
limestone; which abuts, at the fault, against otiier limestones belonging to 
the Lower Silurian age. Between OhKstiansfcnw and Biaoktown, north 
of New River, a regiSftr synclinal ooal-hasin hael>een preserved for a few 
miles upon the eastsra side of the great fault, which crosses the river in 
front of the ^ap. In this coal-basin the two beds of coal are preserved, 
but in a crushed condition. To the southwest, two faults cut olf a simi- 
lar short basin from the regular coal formation on the mountain, throw- 
ing up a wedge of Lower Silurian Limestone. 

It is here that the vehtion^ip of these ^reat firalta to tiie normal anti- • 
dinals and syoeiinals of the Appalachian l egion can be studied to great 
advantage; the presence of cross faults at high angles being exhibited 
the sudden termination of the mountains, aod by the tearing open, as it 
were, of one side of anticlinal coves. 

2. DyaSf order die Zechatein formation und das Bothliegmde^ von Dr. 
Hahns Beuno Gxihitz, Director des Kdn. Min. Mus., und Professor an 
der Polyteoh. Schule zu Dresden, etc., rait Beitragen der Hceren Robbht 
EiSEL, Rudolph Ludwio, Dr. August £m. Reuss, Der Reinhard Richter 
u. A. Heft. Uf Der P^anaen der D|»a und Geologisohok j210 pp^ 4to^ 
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ivith 19 lithographic plates. — This volume is the concludiog part of the 
great work on the Permian, nolibed ia the September number of tiik 
Toumal. It coDtaiDS an aoeonnt of the Foesil botany of the Permian, 
illustrated by 11 quarto plates; and following this, deeeriptions of the 

Permian formation in Saxony, Silesia, Bohemia, Thuringia, Western Ger- 
many, Russia and other parts of Europe, and Great Britain. An Appen- 
dix includes an Index Piantarum and a long table showing the geolo- 
gical and geographical distributicn of the Permian in Europe. This 
work of Dr. Geimts should be in the hands of all who would understand 
the Geology of the Permian period, — a period having a special interest 
from its relations to both the Palceozoic and Mesozoic eras. While es- 
sentially belonging with the former, it is the transition period between 
the two. The rocent discovery of Permian beds west of the Mississippi 
renders the work of additional interest to American geologists. 

B. Onihe footprints of Limului at eompared frith tke PwUekmtw nf 
the Potsdam SandaUme; by J. W. Dawson, (Canadian Naturalist). — in 
this paper Mr. Dawson compares the impressions called Protichnites (see 
Jour. Geol. Soc. London, vol. viii) with the tracks of a modern Limulus, 
illustrating the subject with figures. The following are his conclusions 
with regard to these Potsdam impressions :— 

" (1.) The oonjecture of Owen that they may have been made by a 
creature somewhat resembling limulus^ is verified by the impressions 
made by that animal. 

(2.) The further view of Owen that the grouping of the impressions 
depended on multiiid limbs, and that the number of impressions in a 
group might indicate specific diversity, is also vindicated by the facts, 
with this limitation, anticipated by ProU Owen, that tracks like P, UneahUj 
might ha?e been made by any of the animals which made the other im- 
pressions, and that if like Limulus they possessed one large pair of feei 
making the principal marks, and smaller ones occasionally used, the num- 
bers of marks may have sumewliat differed in different circumstances. 
Still it is evident that a species of Limulus having a different number of 
divisions of the posterior toes, from that to whi^ these remarks rehite, 
miffht be distinguished by its footprints, 

(3.) The animal or animals producing the Protichnites probably re- 
sembled Limulus in general form, and in the possession of a strong cau- 
dal spine. They probably differed from Limulus in the less breadth or 
depth of the cephalo-thorax, and iu the greater complexity and compara- 
tive size of the feet. 

(4.) Some at least of the Protichnites were probably produced by 
animals creeping on wet sand ; but P. lineatus and the ClimactichniteSy if 
the work of a similar animal, were formed under water. This accords 
with the view entertained by Sir W. E. Logan as to the conditions of de- 
position of the Potsdam sandstone ; and it is probable that these ancient 
Crustaceans, like the modern Limulus, frequented the sandy beach for 
the purpose of spawning, and may sometimes ha?e been left dry by the 
tide. 

(5.) The suppositions above stated would account for the absence or 
tanty of remains of the animals which produced the Protichnites. It is 
faie to find <m the modem beach any firagment of an adult Limulust 
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except on {he dry la&d aboTe high-water mark. The creatures are 

driven on shore only in storms, and then, owing to the lightness of their 
crusts, are drifted high on the beach. The remains are probably to be 
found in circumstances favorable to their preservation, only on the muddy 
bottoms at a distance from the sandy shore. Toung individuals appear 
to freqaent the sand only in stimmer, and occasionally to be imbeddied 
in it 

(6.) If we inquire what animals, known to palaeontologists, have pro- 
duced the Protichnites, it would seem that no others fulfill the necessary 
conditions in any particular, except the larger trilobites, for instance those 
of the genus Faradoxides, It is true that we know nothing as yet of 
the feet of these creatares, but it seems almost certain from analogy that 
they must have possessed such organs. Kor have these trilobites a eandal 
spine like that of Liroulus; but here again Mr. Billings points out to me 
that the pygidium of Paradoxides is narrow and spine-like, though I 
should think not sufficiently so to form the very distinct median groove 
of Protichnites, unless indeed the animal was in the habit of walking 
with this organ pointed downward. On the whole we may safely condude 
that if any of the larger Primordial trilobites were provided with walking 
and swimming feet of the type of those of Limulus, but differing in de- 
tails of structure, they may nave produced both the Proticlmites and the 
Cliraactichnites. On the other hand, it is quite probable that these im- 
pressions have been formed by Crustaceans yet undiscovered, and ap- 
proaching in some resets more nearly to Limulus than any of the 
Inown tnlobites. In this last case I should suppose that the animal in 
question had a flatter or more shallow cephalo-thorax than that of Lim- 
ulus, pro])ortionately stronger and perhaps more divided feet| and a stouter 
caudal spine. 

It is scarcely necessary to observe that the footprints of Limulus differ 
materially from those of the higher Crustaceans, and also from the gal- 
leries formed by many small burrowing Crustaceans^ With these last Mr. 
T. Rupert Jones, in an interesting article in the Geologist** for April, 
seems disposed to compare Climactichniles Wiltonii; but this appears to 
me to have more the character of a surface impression, thouf^h what 
appear to be galleries of small Crustaceans are also t'ound in the Potsdam 
sandstone. The ^Nereites'' of Emmons,* from the Taconic rocks of that 
author, also resemble in some respects the sub-aquatic trails of Limulus, 
and may be the work of Trilobites ; and the same remark applies to 
some of the markings from the Clinton of New York, figured by Hall,f 
and referred to Crustaceans and worms." 

N'ote. — It appears very improbable that the fossil Paradoxides, like 
other Trilobites, would be so uniformly deprived of stout limbs, if the 
living animal had them ; for limbs that could make the very laive tracks 
of the ProtiehmUs^ would hardly foil to become fossilizea. Ae refer- 
ence of the ChmatUchniiu tracks to the Paradoxides is in all probability 
rifrht. The same opinion is expressed by the writer in his Manual of 
Geology in a paragraph printed six months since, though the work is but 
just now leaving the press. j. d. d. 

* Agriculture of New York, vol. i. 

f Paleontology of ITew York, vol ii, PL 18 to 14. 
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4. Fifteenth Annual Report of the Regents of (he University of the 
State of New York on the condition of the State Cabinet of Natural 
History^ <kc., mafie to the LoQ^isIature April 12, 18G2 ; 8vo, pp. 170. 
Albany: C. V^ui lientliuyseii, 1862. — This Report contains the continua- 
tion of Prof. Hall's P.ilsontological rasearcbeSi The larger part of the 
memoir has been already noticed briefly in former inoes of this Joarnal, 
vol. xxxil, 480, NoT^ 1861, and in this volume, p. 282. It is enriched 
by numerous fij^res in the text and by eleven plates of fossils, two of 
wem on stone. One of the latter is a reproduction of a plate of Mr. 
Conrad's to vindicate himself and Mr. C. from the criticisms made by 
Mr. Billings of the Canadian Survey, upon the genera OypricardiUt and 
Mbdioloput, 

The last page of the report contains a letter from Ool* K Jewett* 

Curator of the State Cabinet, announcing an important observation made 
by that gentleman on the age of the '* Cntskill group." The same informa- 
tion has been cinnmunicated to us in a letter froui Col. Jewett, but we 
copy from the official document as follows : 

" Albany, September 20, 1862. 

Dr. S. B. WooLWORTii, Secretary of Regents^ &c. — Sir : — Agreeable 
to your directions, 1 went to Delaware county, to collect fossils fiom the 
Catokill group, or Old Red Sandstone. 

At Franklin I found Mr. J. M. Way, a gentleman who for years has 
been examining the rock and collecting the fossils; and although he is 
unacquainted with any other localities, and has never seen a collectioa 
of fossil?, he has succeeded in investigating the whole strata of the neigh- 
borhood and collecting many fossils. With his assistance, I was able to 
make a section from the Oleout creek to the top of a bill about three 
miles southwest of the village of Franklin, more than 800 feet in thick- 
HQgg^ The base is a brick red shale, with occasional red argillaceous 
sandstone, about 400 feet. On this is about fifty feet of greenish shale ; 
on which lies a stratum of gray sandstone, with teijtli and plates of fi.shes, 
and fossils of the Chemung group. Seventy feet of green shale lie on 
this fossiliferous stratum ; when another thin band of foesils, with gravel 
and the same formation, eontinueB with altelmate shale and gray sand- 
stone and fossils to the top of the hill, where the Chemung fossils are 
more numerous. Spirifers, Khynconellas, Pectens and Athyres are found 
in all the strata of tlie upper three hundred feet, and the whole formation 
is undoubtedly Chemung. ^ 

I examined other localities with the same Te»u1k 

Mr. Way has examined the rock as far as Deposite (twenW-five miles 
•outhwest), with great care^ afid finds the same formation. He has also 
eoUected the same fossils at Delhi, seventeen miles southwest. 

From my investigations, I believe that there is no Old Ked Sandstone 
rCatskiil formation] in this State. ♦ ♦ * 
^ * * * • * ♦ 

Respectfully, (&c. 

E. Jbwbtt.*' 
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m. BOTANY AND ZOOLOGY. 

1. Dimorphism in the Genitalia of Flowtn, — Two prineiptl kinds of 

this dimorphism have been noticed in a great number of inttanees, and 
put on record in various works; but the itistances liave not been collected 
and systematized, nor Iiad the import of the most curious case been made 
out until it was recently elucidated by Mr. Dai win. There is, first, the 
dimorphiBm which Mr. Darwin has recently illustrated in his paper On 
the two forms, or Dimorphic Condition, in the species of Primula^" which 
was briefly noticed in the preceding number of this Journal (p. 285). 
This was here lon^ ago named dioecio-dimorphism (see Flora N. Amer- 
ica, ii, }). 38, etc.); a name which pretty well expresses the thing, as now 
understood, for these blossoms although herraaplirodite structurally are 
functionally as if dicecious, or nearly so, the end subserved being fertili- 
zation of the ovules of one flower by the pollen of another flower on 
another individnal. 

The dioecio-dimorphous species of Plantarfo had seemed to confuse this 
case with the next. That is, the short-stamened flowers appeared to be 
fertilized in the closed flower, and the long-stamened and generally ster- 
ile plants therefore to be generally useless. This could hardly be; and a 
recent observation on a single specimen (likely to be confirmed in others) 
shows the top of the style projecting from the tip of the closed corolla. 
This refers the case to the same category with Houstonia^ Primula^ &c,, 
£o which P. priseUa imd P. heterophyUa, having the corollas of the short- 
slamened form open in anthers, and tlie stigma projecting, evidently be- 
long. It is to be noted that dimorphism, both of this and of the follow- 
ing sort, is apt to be variable either in mode or in degree in difierent 
speciea of the same genus, and also that it seldom occurs in all the spedei 
of a genus^ some of them being unaffected, while others in some genera 
are nearly polygamous or dicecions; — which is all very fiivorable to the 
conclusions tliat Mr. Darwin wishes to dravT. 

The second case, which equally belongs to structurally hermaphrodite 
flowers, is practically the reverse of the first It is the case in which, 
besides the normal flowers of the species, which for the most part are 
rarely or sparingly fertile, other flowers are produced which never open, 
their development being as it were arresterl in tlu' hud, but which are 
very prolific of seed. Here the stigma is, and mnst needs be, fertilized 
by pollen from the anthers of the same liower, the two being shut up 
together in the same closed bud. The acaulescent Violets and the com- 
mon wild species of Impaiiena are good examples of the kind. In fact, 
here impregnation is eflbcted as it were in the early bud ; — wherefore we 
had indicated these as cases of precocious fertilization. Here the pollen is 
unusually active, sending out its tubes while still in liie anther, and 
thereby in Impaiiem, &c., attaching the anthers to the stigma. In the 
first case Nature takes great pains to secure the cross-fertilization of indi- 
▼iduals of the q>eoies : in the other, on the contrary, she takes equal pains 
to secure self-fertilization. The end in the first case, as Mr. I>;trwin main- 
tains, (we believe upou good philosophical grounds, now in the course of 
vindication by experiment) is to ensure the perpetuation of the spedei^ 

ASL JouB. Sci^-SaooND Qaasan^You XXXIV, Na 1O0L— lIov.« 1862. 

54 



Digitized by Google 



420 



Scientific Intelligence, 



tinoe cIofte-braediDg or continued self-feitilization tends to sterility, wUle 
wider breeding is recuperstire. We leave it to Mr. Darwin's sagaoity to 

ascertain the end in the opposite case, noting that liere the mo?t un- 
doubted close-fertilization for indefinite generations shows no apparent 
tendency towards sterility, but rather the contrary. 

From another point of view whidi we are aeonatomed to take, how- 
ever, we may suppose tliat» as one result the cross-fertilization must needa 
be to keep down variation by repeated blendings, so the design of close- 
fertilization may be to allow and to favor the perpetuation of varieties. 
Self-fertilization, without selection, being just the condition which should 
most favor both the multiplication of new varieties and their preserva- 
tion. That such would be the operation (as long ago expounded in 
this Journal, vols, xvii and xix) appears to ns so elear, that we were 
somewhat surprised at finding that the reviewer of Darwin^s PfmvAi- 
paper in the Natural History Review (ii, p. 238) regards the separation 
of sexes, and therefore cross-fertilization, as favoring variation, and self- 
fertilization as neceRsarily inimical to it. This probably comes from not 
considering that while close-breeding tends to keep a given form true- 
in virtue of the ordinary likeness of o£fepring to parents — ^it equally and 
in the same way tends to perpetuate a variation once originated from that 
form, and also, along with selection (natural or artificial), to educe and 
further deveiope or confirm said variety. On the other liand, free cross- 
breeding of incipient varieties inter se and with their original types is 
just the way to blend all together, to repress all salient characteristics as 
fiut as the mysterious process of variation originates them, and fuse the 
whole into a homogeneous form. 

We will also remark (in reference to p. 236, line 31, and p. 238, line 
3 et seq. of the above mentioned Review) that the Chestnut does exhibit 
manifest rudiments of stamens in its pistillate flowers ; also that, on 
morphological grounds, we should look upon hermaphroditism, rather 
than the contrary, as the normal or primary condition of flowers, and 
enquire how and why so many became diclinous, rather than <'how and 
why th^ ever became hermaphrodite.'* Forms which are low in the 
scale as respects morphological completeness may be high in the scale of 
rank founded on specialization of structure and functions. a. o. 

2. Fertilization of Orchids through the Agency of Insects. — In our 
notice of Mr. Darwin's charming new work, in the July number of this 
Journal, we could not get beyond the first two chapters, relating to the 
Ophrydece^ or the tribe to which the Orchises themselves belong. Those 
of our readers who, appreciating the treat to which they were invited, 
have been looking into our OrchideouA flowers, will not be sorry to have 
us resun:ie the subject. 

In default of drawings from some of our own species, which we should 
piefer if we had them, we borrow the cuts with which the author illus- 
trates the two British species { Orchis mascula and 0. pyramidalia) with 
the account of which Darwin's book, and our abstracts, commenced. 
These figures should render those abstracts much more intelligible. The 
small letters denote the same thing in all the figures. 
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«, aatlier ; r, roRtellfaiiD ; «, stigrma ; labcllum ; n, nectary; p, pollhdaill 
or pollcn-mass ; e, caiuUde of poUinium ; d, viscid disc of polUnium. 

A. ia a side view of a flower of Orchis mascula, with all the petals and 
■epals cut off except the labellum, of which tlie near half ia cut away, aa well 
9M the upper portion of the near half of the nectary. 

B. Front view of the flower, with all the eepali end petab remoted, eieopk 

the labellum. 

C. One pollinium, or pollen-mass, showing the packets of pollen-grainiy 
tiie caudicle, and the visctd disc. 

D. Front view of tlie discs and candkles of both pclUnie widiin the rostel- 
lum, with its lip depressed. 

£. Section through one side of the lostellum with the included disc and 
eaodicle of one polliniam. 
F. Packets of pdlen-giaiiiB, tied together bj elaatie threads, here extended. 

The general stmetitro of the flower in this species will be found to 
eoimpond veiy well with that of our 0, tpeeiaMis. 

Now, supposing one of the pollra-masses to bo removed from the flower 
by the inaertion of the point oif a pencil into the orifice of the nectaiy, on 
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withdrawing tlie pencil^ the pollen-maai, adhering by its vudd dise, will 
he found to stand as represented in 
the accompany in<T fijrure G. But in a 
few seconds a movement of depres- 
sion takes place, through which Uie 
poIlen-nniMs is brought inrariably into 
the position represented in figure H. 
And now, upon again inserting the 
point of the pencil into the oi ifire of 
the nectary, the pollen mass will be 
brought into contact with the glu- ^^^tj^^^^^^^^^^^^f^, h 
tinous stigma, to which some of the ^^^i^^^^g^^^^ 
pollen-packets will certainly adhere. 

The following figures relate to Orchis pyramidal is, and our extracts 
should be read anew in connection with the illustrations. The small 
letters, n» far as they go, indicate the same parts as iu the tbregoiog 
illustrations. (See page 423.) 

The egg having once beeu set on end, any body can do the feat, with 
more or less dexterity. At least every person should make observations 
according to his opportunity; although their interpretation will often 
task even Mr. Darwin*s sagacity. As our present contribution, we 
proffer a few notes upon some of the Orchids of our district, — giving due 
•warriintr. Ixnvever, that our observations, made during the past summer, 
were so hurried and casual that they must not be too much relied upon. 
They may serve a purpose in directing the attention of others to the subject 

Having sufficiently described the arrangements for insect agency in 
the fortiiization of Platanthera Hookeri (this volume, p. 143), we will 
now turn to its relative, 

Platanthera orbiculata, one of our most striking species. Of this we 
first received some spikes in early bud, — in which state it is plain to see 
that the discs of the puliiniaare an integral part of the stigma, their vis- 
cid surface being then continuous with that of the stigma. It may be 
worth mentioning that these spikes, stuck into a glass of water for 
eight or ten days, developed many of their tlower-buds tolerably well, 
excepting the spur, which instead of elongating remained a sorotiform 
protuberance, — ^an* arrest of development' — and at length sphacelated. 
The full-growQ spur in this species being an inch and a quarter or an 
inch and a half long, and the divergent bases of the anther-cells so sepi^ 
Tated by the broad stigma that the viscid discs stand nearly a quarter of 
an inch apart, it is evident that fertilization is effected by the agency of 
large Lcpidoptera or Efymenoptera. Self-fertilization is out of the ques- 
tion. Here the labHllmn is pendent, inviting a front approach, while the 
lateral petals, as is usual in this tribe, guard against a flank movement. 
The way in which the anterior portion of the anther-cells with the com- 
: bined arms of the stigma taper and project forwards, so as to raise the 
discs on a sort of beak, a Httie in advance of the orifice of the nectary, 
is well exhibited in Hooker's figure of tliis species, in the Flora I>or. 
Araer. : but the discs do not look outwardly in the manner there repre- 
sented. These, being affi.\ed to the stalk of the pollen-mass laterally, by 
that intermediate boily called the drum4ike pedicel, (here developed per* 
haps even more than in P, Hookeri^ really look forward and inward^— 
in fiiot are so placed that they will be sure to stick one to each aide of the 
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liaaci of a liiiinb1e*lw« or of a large moth tbat ▼isitt the flower, and ihmats 

its proboscis down into the spur so as to reach the nectar. The move- 
ments of rotation and depression in our floweiing tpecimens (all reodved 
from a distance) were pretty slow, but distinct. 





A. Front view of a flnwor of Orckh pyrondddUtt with all the aepali and 

petals removed except the labellum. 

B. Side view of the same, with the labellum longitudinally bisected, and 
with the near side of the upper part of the nectary cut away. 

C. The two pollinia, altacliod to the saddle-shaped viscid disc, which an- 
swers to the two separate discs in O. mascvia and otlier species of Orchis, &.c. 

D. The disc after the first act of contraction, with no object seized. 

E. The disc seen, from above, and flattened by force, with one poltinium 
removed, — showii^ the depression by which the second act of contraction is 
effected. 

F. The pollinia removed by the inserdon of a needle into the nectaiy, 
after it has elasped the needle by the first act of contraction : side view. 

G. The same pollinia after the second act of contraction and depiessioo. 
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Platanlhera ciliarit and P, Hephari^MU, tlie Yellow and Uia White 

Fringed Orchis, flowering after midsummer, are as similar in their arrange- 
ments for fertilization as in general appearance. Under the present point 
of view, they are chiefly remarkable for having their viscid discs project- 
ing much more even than in F, orbieulata^ the anterior part of the an- 
thei^oell and the supporting arm of the Btigma united (bnt readily sepa- 
rable, more plainly than in other species showing what belongs to each) 
tapering and lengthened to such a degree that the viscid discs are as if 
raised on a pedicel or tentacle, projecting considerably beyond the rest 
of the column. The anther-cells are nearly horizontal, and greatly di- 
vergent, but inclined somewhat inwards at the end ; so that the discs are 
presented ibnvards and slightly inwards, — at least in P. UephariglottiSy 
or in P. ciliaria more directly forwards. Evidently these projecting discs 
are to be stuck to the face or head of some nectar>su eking insect, of ap- 
propriate size, that visits the flowers. The stigma, which is rather small, 
is between the lateral arms, in the same horizontal line with the discs: 
the discs are small, but quite sticky, and directly affixed to the extremity 
of a caudiele or stalk which, in just proportion to the forward elongation 
of the anther^ieU, iso^ is remarkably long and^aleador, twice or thrice the 
length of the pollen-mass it bears. I^pon removal by the head of an insect 
or any convenient foreign body, a slight bending or turning of the slender 
caudiele brings the pollen-mass into position for reaching the stigma. 
The discs, in ordinary flowers of P, ciliarisj are about a line and a half 
apart ; the slender spur an inch long ; — ^from which somewhat of the 
nature and siie of the inseet adapted to the work in hand may be esti- 
mated. 

Platanthera fimhriata, the earlier Purple Fringed Orchis. In this the 
two lateral divisions of the labellum aid in hindering a lateral approach, 
while its middle division otfers a convenient landing-place in front. The 
contracted base of the labellum is grooved, or with incurved margins, 
tiie trough leading as a sure guide to the narrow orifice of the nectary. 
The two anther-cells are widely separated, but little divergent; their 
anterior ends projecting strongly forward, the naked discs are brought just 
into line with the orifice or the nectary. The pointed tip of a pencil 
brought to the oiilice of tlie latter, neatly catches the sticky discs and 
brings away the pollinia; when the movement, which is effected within a 
quarter or a third of a minute, oon?erges them just enough to make them 
hit the broad stigma (which lies rather high) upon the re-application of 
the peneil. The Mrum-like pedicel' is present in this species atso, but 
reduced to a minimum : the raoveraent which takes place appears to 
result wholly from its change of form, the portion towards the anther 
contracting most, and to be one of depression solely. 

PUUtrnmera psycoden^ the later and small-flowered Purple Fringed Or* 
diis, is so nearly related to the last aa by many to be regarded as a va- 
riety of it. It is more decidedly sweet-scented ; and the claw-like base 
of the labellum is only slightly grooved. A development of the sides of 
the column as a kind of guard protects the discs laterally in this as in 
several other species, especially the last and P. lacera^ preventing all 
ready access to the nectary except from the front. A stout bristle, slid 
along the base of the labellum and into the nectaiy for some diittnee 
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will not tonoli the yMA dmeB» thej lying a little too (kr beck: but on 
poahing it down deep into the long and curving spur (only the lower keif 

or quarter of which is filled w ith nectar) it has to be bowed back some- 
what, when it catches tlie discs. So that before an insect can have 
drained the nectary, the poUiuia will be aifixed to the base or upper part 
of its proboscis, or to tlie forehead of an insect of smaller size. Whea 
extricated, the movement of depreaeion is prompt — within a few lecooda,^ 
and on re-application the pollen is accurately brought in contact with 
the stigma. The discs in place look forwards and downwards. We find 
in this species and in P. lacera (both common species and flowering at 
the same time in the latter part of summer), that the nectar appears to 
be much more plentiful in the spurs of older than of freshly-opened bios- 
loms, meet so indeed in floweis whioh had their pollina removed end 
their etiffma fertilized several days before, and which were becoming 
effiste. In each flowers the spur was often half full in the present species, 
and sometimes almost full in P. lacera. But althouirh little had dripped 
down to the bottom of the spur in freshly-opened blossomsi the walls 
were moistened with nectar throughout its length. 

PlaJUmi&gra kteemt the Ragged Orebis^ like the last, mnst he very at- 
tractive to some insects, the pollen-masses are so generally removed from 
oldish flowers, and the stigma fertilized. The nectary can be approached 
only from the front, tlie sides being thoroughly guarded by a broad and 
thick shield on each side — the arms of the stigma much developed — 
above supporting the anther, while its inner and concave face bears the 
remarkably long and narrow visdd discs : posteriorly, on its upper mar- 
gin, a sort of cellular crssi is developed. These gnards come forward In 
nt>nt to within half a line of each other at the level of the discs ; while 
above and below the space is wider. Tiie viscid disc which adheres to 
the inner face of each guard or arm of the siigma, instead of orbicular 
and small, is lanceolate in shape, with the anterior end broadest, the pos- 
terior end acute: it lies transversely, with a slight obliquity : it is as long 
as the stalk of the pollen-mass, which is diree^ aitaehed to it near the 
middle, no 'drum-like pedicel* intervening. When detached by a probe 
or bristle brought in contact with the viscid disc, a movement of deprse* 
sion takes place, by which the stalk and polUnium are brought down so 
as to be nearly parallel to the disc, and close to it, — just in proper posi- 
tion to reach the stigma upon bringing the probe back agaio to the ori- 
fice of the neetaty. 

FlaUmlkera dilataUu The general stmctore of the flower in this 
species w e had occasion to describe in the preceding number of tlie 
Journal (p. 259) : this need not be repeated. It accords wih P. lacera in 
having very large and strap-sliaped viscid discs, but in no other respect. 
For in this the anther-cells are appoximate and nearly parallel; and the 
discs are parallel and vertical, approximate, and placed just over the bade 
side of the narrow orifice of the spur, looking forwards ; they are nearly 
as l<Mig as the pollen-mass and its stalk together; the latter is short and 
flat, and is attached to its disc just below the summit of the latter. No 
movement of depression or of rotation was detected. The throat of tho 
flower is a narrow chamber, bounded by the connivent-erect bases of the 
parts of the perianth ; and the stigma and the discs lie so low in this 
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chamber that fertilization cannot be effected without insect-aid, and tliis 
can be given only by means of a proboscis. We find accordingly that 
a pi£?'^i bristle cannot he thrust down to the bottom of the spur and 
withdrawn without bringinn^ away one of tlie pollinia. But the anther- 
cells are very early dehiscent, and the pollinia are often dislodged as sooa 
as the flower opeus. Yet from tbe arrangement of the parts, we think 
they can never M over upon their own stigma, as they habitually do in 
the allied — 

— Ptiitanihera hyperborea. We have elsewhere stated (this volume, 
page 260) this species readily, und so far as wo could ascertain from 
a few specimens, regularly sUf-ferti Lizes and without extraneous aid. 
We have nothing important to add to tlie brief aeeonnt of the etruo- 
tnre and process already described,— except that the iMusketsof pollen are 
looser and the threads that attach them to the caudicle weaker than 
usual ; while the discs (which are oval and rather small) retain for a o^ood 
while their viscidity. So that a fitting insect, on visiting the open tluvv- 
ers, in which the poilen-miisses have already fallen over on to the broad 
stigma underneath, will yet catch one or both the discs upon his proboa- 
eis, carry off the pollinia (which may be readily detached from the stigma, 
leaving some packets of pollen behind), and apply them in suc^cession to 
the stigmas of other flowers of other individuals, and thus effect occa- 
sionally the crossing which is so uniformly eti'ected in most species of the 
tribe. If the rule holds here as elsewhere, that a stigma is more sensi- 
tive to the pollen of another fiower than to that of its own, there will be no 
lack of sufficient crossinjBr in this specieti, wherever proper insects abound ; 
where they do not, it will be prolific without them. We have observed 
that thift species is very fertile, usually maturing all its ovaries. Naiura 
non agit saltatim, and is more flexible and diversified in her ways thaa 
we are apt to think: many other cases of occasional or habitual self-fer- 
tilization may be expected among Orchids. 

Qjfmmdtnia tridentata is an additional instance of the kind, as we 
have elsewhere intimated (p. 269, foot-note), and one apparently so re- 
markable that we hesitate to bring forward our too scanty observatiooa 
until another summer affords an opportunity to test them. We may 
venture to say, however, that, although the anther-cells open before the 
flower expands, and the pollen-masses are often spontaneuosly dislodged, 
—the discs being still in place, — yet, so far as we can see, they cannot of 
themselves fall upon or reach the stigma beneath. To do this they must 
be conveyed, in the usual way, upon an insect's proboscis, and most prob- 
ably they often are so convej^ed from one flower to another. Also, the 
pollen- packets are still more loose and separable than in Platanthcra hy^ 
perborea; many of them are found spontaneously detached in the full- 
grown flower-bud or freshly expanded blossom, lying upon the open an- 
ther and adjacent parts, and especially upon the naked-cellular tip of the 
narrow process of the rostellum whidi rises between the two discs, and 
upon the cellular summit of the process outside of each disc. These are 
soft, moist, and somewhat viscid. The pollen which falls upon them ad- 
heres there, and sends down pollen-lubes freehf into their substance. So 
that they appear to act as stigmas ; although the normal stigma is found 
IB its proper place aod of ordmary appearance underneath the discs. 
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Having room for odI j two or three more brief notes, one of them shaU 
be upon — 

-^Qoodyera. We can only refer our readers to Darwin's description of 
G, repenif which is coniTnon in all our northern forests. We confirmed 
before we road Mr. Darwin's conjecture (on p. 114) "that the labellum 
moves farther from the column in mature tlowers, in order to allow in- 
sects, with the pollina adhering to their heads or probosces, to enter the 
flowers more freely.** Bicept that, if we mistake not, it is the column 
which changes its position, rather than the labellum. All freshly-opened 
blossoms have the column so directed — a little bowed forwards — that the 
tip of the disc and of the anther are presented to view as j-ou look into the 
narrow opening of the flower; and a proboscis or bristle, introduced, and 
followin<r as it will the curvature of the lip-like or uozzle-shuped apex of 
the labdinm, and passed down to its saccate nectar^bearing base, will 
inevitably hit the disc, and if detained a moment, will bring the pollioia 
away when withdrawn. On re-introdttotion, the pollina will not pass 
down to the stigma, but lodge on the upper side of the column, from 
whence they were taken. But on looking into older flowers of the same 
spike, still fresh and good, and whether their pollina have been extracted 
or not, the ttigma is in full view, the summit of the cdumn (we believe) 
being now tamed somewhat upwards or baekwards; and there is now 
room enough between it and the labellum for the poUiniato pa^s ; indeed 
now the pollinia will regularly hit the stigma, to which packets of pollen 
will plentifully adhere. So, as bees, (fee. are said to begin at the bottom 
of a spike and to proceed regularly upwards, the }K>lien taken by them 
from the flowers of any spike will never fertilize other flowers of that 
spike, bnt will be carried to another pkint, where it will fertiliae the lower 
blossoms ready for it, — from which spike in torn pollen will be carried off 
to fertilize the flowers of a third plant, and so on ! 

Ooodyera pubescens, although specifically quite distinct^ accords with 
G. repens in all the above particulars. 

SpirantheSy both cernua and graciliSy confirm Darwin's account : the 
diiferenoe in the position of the parts — the disc and anther presented in 
the younger, the stigma in the older flowers, just as in Ooodytnt-^n so 
▼wy striking that we wonder how we overlooked it last year. Here, also, 
we suspect that it is the column, rather than the labellum, which changes 
its position, but we have not been able to demonstrate it. 

We are obliged to defer all account of observations upon native Orchids 
el other tribes, excej^t Cypripedium^ upon which we must hazard a few 
reoarin. Mr. Darwin bae been able to examine only a few tropieal spa- 
des, and those incompletely. The North American species and the allied 
one of Northern Europe would probably have modified his conclusions. 
Id none of our species is the pollen ^ so glutinous that it can be drawn 
out into threads.'* 

In C.acaule it is granular, pulverulent, aod almost dry, except the 
snrface (laid bare by the sphacelation or deliquescence of the whole ante- 
rior face of the anther), which is a.s if freshly coated with sticky varnish, 
and so adhesive that a body of small surface brought in contaot with ii 

An. JooB. Sol— Secors fiaans, Yob Xuiv, Na 109L— Nov., tWL 
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will bring away a pi«ee of pollen of oorrespomliDg size ; one of larger 
surface, like the tip of the finger or the head of a dy, brings away the 
whole mass of pollen of (Hie or both cells. In the wild plants v,q find 
that the pollen is often carried off, either bodily or piece-meaL The stig^ 
ma is rather concave than convex, and is slightly viscid. 

In C. pubescens, parvifiorum and speciabile^ the whole pollen (equally 
exposed bj the destmction «f the fiuse of tbe aotber after debiieenee) w 
pnW but very little glutinous. 

In all the species it is impossible that fertilisation should be effected 
without extraneous aid. That aid may perhaps be pn'ven in the manner 
that Mr, Darwin supposes (but hardly in C. spectabile), that is, by a large 
insect inserting its proboscis into either of tiie lateral entrances at the 
base of the labellum, nnder the anther, and so thrusting some of the pol- 
len forwards to the stigma, or more likely carrying some away to another 
flower, and leaving it on its stigma while attempting to gather the slight 
glutinous exudation tlmt moistens the beard of loiiq: hairs Nvliich line the 
labellum underneath. But an attentive consideration of the arrangement 
in the species above mentioned, convinces us that the work is done by 
insects, such as flies, which crawl bodily into the flower. They may enter 
by one lateral opening, and so take a load of pollen upon the biidc of the 
head as they pass nnder the anther, which tiiey would rub against the 
stigma, since they must crawl directly under it to feed on the nectar of 
the beard close underneath ; and, escaping by the opening under the 
other anther, they would carry off some of its pollen to the flower of the 
next plant visited. But, although we have not been able to detect insects 
actually at work, we confidently gather from their traces, and from a 
rariety of facts which we cannot here enumerate, that they ordinarily go 
in by the front entrance (even in C. acauUfj^ crawl under .the ample face 
of the stigma as lliey feed, where they cannot well avoid rubbing their 
heads or backs against the stigma, and passing on, mitke their exit by one 
of the lateral openings which now become visible to them, almost inevi- 
tably carrying off pollen on their head or shoulders as they escape, which 
pollen they would convey to the stigma of the next flower. Now thQ 
stigma offers no slight confirmation of this hv])otbesis, in a structure 
which has never before been noticed, but which is very striking in C. 
speclabile, <fec., and most admirably adapted to the end in view. That is, 
the broad stigma, instead of being smeared with glutinous matter, as in 
Ofdinary Orchids, is dosely beset with minute, rigid, sharp-pointed papillae, 
all directed forwardsr-<so that the snrfaoe, when ma|rnined, is like that 
of a wool>oard of the olden time; and any pollen which an insect, work- 
ing its way upwards to the b?we of the labellum, carries upon its head or 
back (to which alone it could be expected to adhere) would be neatly 
carded off by and left upon the stigma. The beauty of these adaptations 
can be appreciated only by actual inspection of the parts or of a series of 
figures. 

We cannot close without an expret>sion of gratitude to Mr. Darwin 
for having brought back teleological considerations into botany. So dif- 
ficult is the study of functions in plants, so impossible often to find out 
the use or meaning of the various moditications of organs, and so unsci- 
entific and foolish the conjectures which are apt to be hazarded upon the 



Digitized by Google 



Bolony and Zoology. 



mljectf that Geoffroy^s sayingt 'ieUnce knows nothing of intention in 
nature* bad well nigh become a conceded, even if unexpressed principle 
in natural history, especially in botany. Under the study of homologies 
— so fertile in excellent results — botanv and even zooIoo:y have become 
almost exclusively morphological. In this fascinating book on the fer- 
tilintion of Orehida, and in hit paper ei^Iainine the meaning of dimorph- 
ism in hermaphrodite flowen, Mr. Darwin,~who does not pretend to be A 
botanist— has given new eyes to botanists, and inaugurated a new era in 
the science. Hereafter teleology must go hand in hand with morphology, 
functions must he studied as well as forms, and useful ends presumed, 
whether ascertained or not, in every permanent modification of every 
organ. In all this we faith/idly believe that both natnral acience and 
natural theology will richly gain, and equally gain, whether we view 
each varied form as original, or whether we come to conclude, with Mr. 
Darwin, that they are derived ; — the grand and most important inference 
of desif/n in nature being drawn from the same data, subject to similar 
difficulties, and enforced by nearly the same considerations, in the one 
eaae as in the other. A. €k 

Zpoumv— 

8. Upon a new tjpmit% pf Tbnutplmt.'— This minnte worm, of which a 
magnified figure (made by Prof. Dana while in the East Indies) is here 

5'veu, agrees in generic characters, (as they are stated by Grube, in Die 
'amHien der Anneltden) with T. oniaaJwnUSf from the figure of which 

however, (published by Quoy and Gai- 
mard, in the Ann. det Sci.j Ser.,T. 
z,) it diffiors very markedly. It will be 
seen that, in the want of a tail, it cor- 
responds to wbat Carpenter and Cla- 
parede — as reported by Dr. I^euckart, 
Wiegm. Arch., 1860-61 — have re- 
garded as the young condition of T, 
mdidformis ; but uie minute siae of 
the specimen, in connection with the 
absence of the anterior pair of bristles, 
which are also reported to characterize 
tlie young, make it highly improba- 
ble that we have here an immature 
form. Prof. Dana having very kindly 
placed at the disposal of the writer his 
occasional observations up<m the An- 
nelids made during the Wilkes Ex- 
ploring expedition, amontr which the above figure occurs, the name of 
Toniopteris Dame is proposed for tliis new species. It was found by him 
in the Sooloo sea in Jan., 1842. In Ins notes it is remarked that "the 
finsersof each arm do not fold against one another; they constitute a 
forked extremity to the arm, the mrki lying nearly in the same vertical 
plane and diveiging about 60°.** w. o. m. 

November Z, 186S. 
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HI. ASTRONOMT AND METEOROLOGY. 

1. Name of Asteroid (m). — In vol. xxxii, p. 438, was given an ac- 
connt U the re-discovery of asteroid (6a) to which the name of Paeudo- 
Daphne had been provisionally given. M. Schubert has since sdeeled for 
this planet the name of Melete, daughter of Uranus. The following ooi^ 
leoted eiements of Melete have been furnished by R. Luther. 

Epoch 1861, Oct 24, 0*», m. t. Berlin. 

Mean longitude at epoch, 323" 22' 62"-49 

Longitude of perihelion, 293 39 30 *00 

Lon^fitude of ascending node, 194 24 17 *0d 
Inclination of orbit, 8 1 49 *05 

Eicentricity, 0-2368702 
Mean daily motion, 847"-4912d 
Mean distance, 0-2597651 

When in oppof^ition and at its mean distance, this planet is equal to a 
star of the 12th magnitude. 

2. The Asteroids Feronia and Niohe, — The asteroid Feronia, at first 
numbered (73), having been discovered before Niobe, the numbiers have 
been changed accordingly, and Feronia is now designated by the number 
(71), while Niobe is designated by the number (73). 

3. Name of Asteroid (7a). — In vol. xxxiii, p. 436, was announced the 
discovery of asteroid (73). To this planet has been given the name of 
Clytia. The following elements were computed by T. H. Safford. 

Epoch 1862, May 2d, 0^, m. t. Washington. 
Mean longitude at epoch, 184* 80' 58"-6 

Longitude of perihelion, 61 11 18 *5 

Longitude of ascending node^ 7 32 23. *7 

Inclination, 2 24 49 *6 

Excentricity, 0-0439797 
Mean daily motion, 815" 029 

Mean distance, '2666177 
4 JHteeivery of Attemd (74).— This planet was discovered by Heniy 

M. Parkhurst of New Tork, Sept 26, 1862. The following observations 

have been furnished by Mr. Parkhurst 

Washington m. t. ^^PP- ^ A. App. Dec, 

Sept 25, 7h 46™ 23»>46'n36« -fl" 5' 

26, 7 42 45 59 0 58 

27, 8 17 45 17 0 61 
29, 8 9 43 66 0 86 

The brightness of this planet is equal to that of a star of the eleventh 
magnitude. 

6. Discovery of Comet I, 1862. — On the 2d of July, M. Tempel at 
Marseilles discovered near j9 Cassioprirc, a comet which had the bright- 
ness of a star of the 4th or 5th magnitude. On the same evening the 
comet was discovered at Athens by M. Schmidt. Its apparent diameter 
was from 20^ to 26'. On the 8d of July, the same comet was discovered 
also by Prof. Bond at the Cambridge Observatory. Tktween the 3d and 
4th its daily motion, reduced to the arc of a great circle, was 24°, indica- 
ting a close proximity to the earth. Its distance from the earth on the 
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4Ui of July was by corapnUtion only nine mfllions of mites. Hie follow- ^ 
ing elements have been computed from observations of JulyS, 18, and 28<1, * 

T = 1862, June 22-06m Berlin. 
n = 299* 20' 27" 0 
Q — 326 32 53 -6 
» = 7 64 20 -1 
log. g = 0-991818 
Motion retrograde. 

6. Oomtt II, 1882.— The discovery of this comet, Jnly 18th, at the 
Dudley Observatory, was mentioned in the last number of ibis Journal, 
p, 294. On the same evening this cornet was discovered at the Cam- 
bridge Observatory by H. P. Tuttle. On the 22d of July it was discov- 
ered at Florence; on the 25lh it was discovered at Rome; and on the 
26th it was discovered independently at Copenhagen. 

The following elements have Men computed from obserfations of 
July 24, 81, and Aug. 6th. 

T = 1862, Aug. 23 08967. m, t MiUm. 

n = 344** 33' 28"'7 
Q = 137 12 15 -2 
i =z 06 12 60 -4 
log. q = 9-983886 

Motion retrograde. 

On the 16ih of August this comet attained a north declination of 82*, 
and for five weeks from its first discovery, it remained within the circle of 
perpetual apparition. It was nearest to the earth on the Slst of August, 
when its distance was thirty-three milHons of miles; and it would have 
appeared to i^reat advantage had it not been for the light of the moon, 
then at the first quarter. 

7. liuuma of AlgoL—'Th^ following are the computed j^ates of mini- 
mum brightness of Algol for NovemMr and December, 1862, eipiesaed 
in Greenwich mean time. 



Nov. 2. 18^36"™ 

6. 15 25* 

8. 12 14* 

11. 9 3 

14. 5 51 



Dec. 18. 15h,38m* 

21. 12 27* 

24. 9 16 

27. 6 4 



Nov. 25. I7h 7™ 
28. 13 56* 
Dec 1. 10 45 
4. 7 34 
7. 4 22 

The dates marked with nn asterisk will be convenient for observation 
in this country, and it is hoped they will not entirely escape the attention 

of observers. 

8. Maximum of Omicron Celt. — The brightness of Omicron Ceti was 
carefully observed during the past summer by M. Schmidt, at Athens, 
and the time of its maximum fi.ved at July 2d. It was then slightly 
fiiinter than Alpha Ceti. As the period of this star is 882 days, the next 
maximum will occur May SO, 1868, which probably however cannot be 
observed on account of proximity to the sun. 

MXTEOROLOOT. 

9. Detonatinfj Meteoric fireball of Dec. 2d, 1861.— Prof. E. Heis pub- 
lishes in his *' Wochenscrift fur Aatronomie^ <&c" a detailed account of a 
bright meteoric ball which exploded with a loud detonation a few miles 
NX of Halle, about 7 o'clock, p. m., Dec 8d, 1861. It was seen through- 
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out Germany, eren as far ai Vienna, 800 miles distant TMeiTad 

about forty accounts of its appearance, some of them from persons ac- 
customed to observations upon lireball.s and shooting stars. Tlie places 
of the observers were such as to give excellent data for coraputiug the 
meteor's path. Few of these bodies have been better observed. 

Prof. Ueis ooncludes that It first appeared at an altitude of 130 Eng- 
lish statute miles over N. lat. 52° 30', E. long. 11* 55', that is, a few 
miles N.E. of Magdeburg. It exploded, breaking into two or three parts, 
at an alliludo of 57 miles, over N. Int. 51° 38', E. long. 12° 10'. The 
length of path was 88 miles, and the cour.se sliarj)ly downwards, ma- 
king an angle of about 50° with the horizon. It moved about 10^ east 
of south. 

The interval of flight was rarionsly estimated, hut most of the obser- 
vers called it from three to five seconds. Four seconds gives a relative 
velocity of 22 miles. The diameter of the meteor he estimated at more 

than 900 feet. 

Its brilliancy, at the distance of 140 miles, equalled that of the full 
moon. At Vienna it was at first equal to Yenus, hut increased to three 
times the brilliancy of that planet At Berlin, 100 mites distant, the 
light was considered equal to that of a gaslight. Prof. Heis hence estimates 
its intrinsic light as 68,000,000 limes that of an ordinary gas flame. 

The firet altitude of tliis body is probably greater than that of any 
large fireball whose path has been determined with tolerable accuracy. 

V. MISOELIiANEOTTS SOIENTIPTO INTELUGKNCB. 

1. The Thirty-second Meeting of the British Association for the Ad- 
vancement of Science. — The British Asjiociation met this year at Cam- 
bridge, on the 1st of October and adjourned after a weeVs session. This 
thirty-second meeting appears to have been less interesting and by far 
less numerously attended than most of the former sessions of this body. 
The address of the President, Prof. Willis, is given in full by the London 
Athenieura of Oct 4, but is too long to transfer to our pages, especially 
as its contents are not particularly interesting to American readers. We 
copy the following abstract of Prof. Willis's address from the Chemical 
News of Oct. 11:— 

9 

This address was devoted to a statement of die objects of fhe Association, a 

lustoiy of its proceedings, and a detailed account of the various grants of 
mone^ made by it, for the advancement of science, dnrine^ the thirty years of 
its existence. The last, it seems, have amounted to 20.0i)0L Two tliirds, or 
twelve parts of this sum, it appeared, had been expended on the sections of 
nslheniatics and physics ; geology and mechanical science had received two 
psrta each; and one part had been given to botany and zoology. It further 
appeared that very little had been devoted to the advancement of chemistry, 
only ooe-eiffhteenth having been divided smoop the sections of chemistry, 
geography, and statistics ; and we believe it may be added with truth, that but 
a very small proportion of this eighteenth has been allotted to the first of these 
sciences. The large share assigned to the first section, the President said, was 
sufficiently acconntod for by the nature of the subjects included in it, which 
require innumerable and expensive instruments of research, observations, and 
expeditions to all parts of the globe. The principal items of expenditure men- 
tioned were for catalogues of tlie stare, tlie maintenance of Kew Observatory, 
obaerfitioiis to detoraiuie the coone of the tide wave in various parts of the 
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vwld, and hr the eotMrtrvetkm of iMtraments, and a aeriea of obaervatMim and 

surveys in connection with meteorology and terrestrial magnetitm. 2600/. have 
been expended on ^eolosry ; 16001. of which were employed in the completion 
of the fossil ichUiyulogy of Agassi^ and Owen's reports on fossil mammalia 
and reptilea; and 9001. mid been paid fbr experiments conducted by Mr. Scott 
Russell on the forms of vessels. The results of these valuable experiments 
were ready for pross in 1844, but the great expense of printing them has l ith- 
erto prevented their publication, which is no doubt to be regretted. [ICOI. have 
iMen expended on zoological researches in different districta and countriea; 
much of it on dredging committors for obtaining specimens of the marine 
zoology of our own coasts. 2001. have been disbursed by a committee formed 
in 1840 to make experiments on the preservation of the vegetative power in 
■eeda, which have resulted in the discovery, that the graateat age at which 
seeds were found to vegetate was about forty years. 

As is usual on these occasions, the President, in his address, passed in re- 
view the principal scientific events of the year, chemistry being referred to as 
fi>llowa^—^ In chemistry the greatest advance which has been made during 
die past year is probably the formation of compounds of carbon and hy- 
drogen by the direct union of tiiose elements. M. Berthelot has succeeded 
in producing some of the simpler compoands of carbon and hydrogen 
by the action of carbon intensely heated by electricity or hydrogen gas ; and 
from the simpler compounds thus formed he is able to produce, by a succession 
of steps, compounds more and more complex, until he bids fair to produce from 
inorganic sources all the compounds of carbon and hydrogen which have 
hitherto been only known as products of organic origin. Mr. Maxwell Simp- 
son has also added to his former researches a step in the same direction, pro- 
ducing some organic products by a synthetical process. But these important 
researches will be fhtljr laid before you in the lecture on Organic Chemistry 
which Dr. Odling has kindly promised for Monday evening next. Dr. Hofmann 
has continued his indefatigable researches on Poly-ammonias, as well as on 
the coloring matters produced from coal tar. Air. Scliloesing proposes a mode 
of preparing chlorine by a continuous process, which may, perhaps, become 
important in a manufacturing point of view. In this process nitric acid is 
made to play the same kind of part thut it docs in tiie manufacture of sulphuric 
acid, the oxyds of nitrogen acting together with oxyds of manganese as car- 
riers of oxygen from the atmosphere to the hydrochloric acid. The methods 
of dialysis announced last year by the Master of the Mint, (Prof. Graham) and 
of spectrum analysis, are now in everybody's hands, and have already produced 
many interesting results.** 

After a short notice of some public works, the learned President alluded to 
the lamented death of Prince Albert, and the loss of Professors Cummings 
and Uenalow, who filled the chairs of Chemistry and Botany at Cambridge, and 
m eoncloded an address which was generally thought to be decidedly dry and 
aomewhat duU. 

In proposing a vote of thanks the Dean of Ely amused the audience by 
wishing Professor Willis life, happiness, and prosperity till he had completed 
his report on Acoustics'* (a work begun in 1832); and the learned Dean 
thought that all would agree with him, that he who desired the longest lift 
eould not desire a longer than he wished the Professor. 

The various Sections commenced their sittings on Thursday mominff. As 
has been the case at the two last meetinga, the greateat interest seemed to be 
excited by the discussions in Section D, which Dore on the Darwinian theory, 
most of the visitors, scientific and non-scieniific, lay and clerical, male and 
female, appearing particularly anxious to learn the exact relationship (if any) 
which existed between a roan and a monkey. — Section B, Chemical Science, 
had the usual select audience. It was presided over by Professor W. H. Miller, 
and the Secretaries were Dr. Odling, Professor Roscoe, and W. U. £lphin- 
stone, M.A. 
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We add a few notices of some of the papers read befoM the varioiu 
aeetiom:— • 

A. Physical Sbction. — President, G, G. Stokes. — On the exteiU tf 
the EarlJCs Atmosphere; by Prof. Cuallis. — The object of this paper 
was to show that the earth's atmosphere is of limited extent, and reasons 
were adduced, in the absence of data for calculating the exact height, for 
concluding that it does not extend to the moon. It was argued on the 
hypothesis of the atomio coostitntion of bodies, that the upward resultant 
of the nurfecular forces on any atom, since it decreases as the height in- 
creases, must eventually become just equal to the force of gravity, and 
that beyond the height at which this eqiiHlity is satisfied, there can be no 
more atoms, the atmosphere terminating with a small finite density. It 
has been generally stated that the earth^s atmosphere is about 45 miles 
high, bat on do definite grounds, and the estimates of the heiffht have 
heen very ▼arious^ Against the opinion that it extends as far as the moon, 
it was argued, that, as the moon would in that case attach to itself a con* 
siderable portion by its gravitation, which would necessarily have some 
connection with the rest, there would be a continual draff on the portion 
more immediately surrounding the earth, and intermediately on the earth 
itself, which would in some degree retard the rotation on its axis. Hence, 
lit as there is reason to suppose, the rotation be strictly uniform, the earth*a 
atmosphere cannot extend to the moon. The author also stated that if 
by balloon ascents the barometer and thermometer were observed at two 
heights ascertained by observation, one considerably above the other, and 
both above the r^ion in which the currents from the equator iutiuence 
the temperature, data would be furnished by which an approximtite de- 
termination of the height of the atmosphere might be attempted. 

On the Augmentation of the Apparent BiameUr of a hody 6y ilf 
Atmospheric Refraction ; by the Rev. Prof. Cuallis. — For reasons given 
in the preceding communication, it was assumed that atmospheres gener- 
ally have definite boundaries at which their densities have small but finite 
values. Two cases of refraction were considered : iu the one, the curva- 
ture of the course of a ray through the atmosphere was assumed to be 
always less than that of the globe it surrounds ; and in the other, the 
curvature of the globe might be the grsater. The former is known to be 
the case of the earth's atmosphere ; and it was supposed that, a fortiori, 
this must be the case with respect to any atmosphere the moon may be 
supposed to have. On this supposition it was shown that the apparent 
diameter of the moon, as ascertained by measurement, would be greater 
than that inferred from the observation of an occnltation of a star, be* 
cause, by reason cf the refraction of the atmosphere, the star would dis^ 
appear and reappear when the line of vision was within the moon's appa- 
rent boundary. The same result would be obtained from a solar eclipse. 
It was stated that, by actual comparisons of the two kinds of determina- 
tions, such an excess to the amount of from 6'' to 8" was found. This 
diflforenee may reasonably be attributed to the existence of a lunar atmo- 
sphere of very small magnitude and density. The author also stated that 
from this result there would be reason to expect, in a solar eclipse, that a 
slender band of the sun's disk immediately contiguous to the moon's 
border would be somewhat brighter than the other parts, and advised 
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HMt tipedal attentiQii should be direeled to lliis point on the next oeenr- 
KBoe of a adar eelipte. The ease in which the cuirature of the path of 
the ray is greater than that of the globe waa aasamed to be that of tho 

sun's atmosphere ; and it was shown, on this supposition, that all objects 
seen by rays which come from the sun's periphery are brought by the 
refraction to the level of the boundary of the atmosphere, whether theT 
proceeded from objects on the surfiace of the interior globe, or from donoi 
supposed to be suspended in the atmosphere. Aoeordiqgiyf the contour 
of the son should appear quite cootinuous, and the augmentation of sp- 
paront semi-diameter will be equal to the angle subtended at the earth by 
the whole height of the atmosphere. The apparent diameters of the 
planets will, for like reasons, be augmented to a certain amount by the 
eflfoct of refraction ; and on account of the great distances of these bodies 
from the earth, the eclipse of a satellite will take place, as soon as the 
visual ray is bent by the interposition of the almoi^here. 

Provisional Report on Thermo^Uetrie Currents in Circuits of one 
Metal ; by Nfr. F. Jenkin. — Mr. Jenkin first gave a short description of 
the electrical c urrents to which he had drawn the attention of the Asso- 
ciation at their previous meeting, as due to loose contacts between two 
nnequally heated wires of one metal Experiments were then described 
vikh loose contacts between wires <^ two dissimilar metals. The great 
intensity of the currents so obtained, compared with thft ordinary thermo- 
electric currents from metallic contact between the two raetals was pointed 
out; and it was shown that an analysis of the results proved, beyond 
doubt, that the currents were of the same nature as those produced by 
vltaequally-healed metals placed in an electrolyte : the thin fikns of melted 
oxyds of copper and iron constitute this eleetrolyte with unequally-heated 
junctions at surface of the two wires. This theory requires inat the oxyd 
of copper should be considered far more positive than iron, and the 
oxyd of iron far more negative than copper. Direct experiments with 
oxyds of iron and copper between phitinum wires confirmed this conclu- 
sion. It was, however, still considered doubtful how far electrolytes could 
be included in a tme thermo-electric scale. It was stated that Sangoni 
had, in 1853, anticipated some of these results. A suggestion was then 
made that the current observed by Magnus and others at the first metallic 
contact of unequally-heated wires of one metal may be due to the fact 
that the electrical qualities of a perfectly homogeneous metal do not 
depend solely on its temper and temperature, ati has been hitherto sup- 
posed, but to some extent on the time during which it has been main- 
tained at that temperature; a fact proved, as r^;ards electrical resistance 
by Mr. Mathiessen. In support of this view, it was stated that the cur- 
rents obtained from these met;dlic contacts are not instantaneous, as gen- 
erally supposed, but continue for, at least, five minutes after contact has 
been made, gradually diminishing from a maximum to a zero. 

On the Zodiaeal Light and SkooHn^ Stars ; by Flrof. CtUUM^Th^ 
phenomena of the xodiaeal light, as gathered from observations made 
both in northern and in southern latitudes, were stated to be as follows:— 
As seen in north latitudes, it appears in the west after the departure of 
twilight, as a very faint light, stretching along the ecliptic, about 10° 
Am. Joub. Soi.— Srcomo Skkdss, Voi.. XXXIV, Na m— Nov., 1863. 
56 
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1>ro«d at its baw in the Horiion, and coming to an apex at an iltitada of 

40^ tx) 50°. It is most perceptible in the west in the montlis of February 
and March, at which time its apex is near the Pleiades. Similar appear- 
ances are presented in the morning before sunrise in the east, in the months 
of August and September. The light seen in the autumn lies in the^am^ 
direction from the sun as that seen in the spring. In the southern hemi* 
sphere, the appearanoes are strictly analogous ; but the times and posi- 
tions of maximum visibility are the evenings in autumn in the west and 
the mornings in spring in the east. The portion best seen in the southern 
hemisphere lies in the o;?/>o«?7e direction from the sun to that which is 
best seen in the northern hemisphere. The portion seen and the degree 
of visibility depend on the iuclination to the horizon of the part of the 
ecliptic along which the light stretches. The greater the inclination, the 
better it is seen. At the December solstice, opposite portions have been 
seen in the northern hemisphere, one in the morning and the other in the 
evening; and in the southern hemisphere opposite portions have been 
similarly seen at the June solstice. At these seasons, the ecliptic is in- 
clined at large and equal angles to the horizon, at equal intervals before 
sunrise and after sunset 

On Autographt nf the Sun; by Prod Sblwtn. — Profl Selwyn showed 
several "autographs of the sun/' taken with his heliautograph," by Mr. 
Titterton, photographer, Ely, which consists of a camera and instantane- 
ous slide, by Dallmeyer, attached to a refractor of 2f inches aperture, by 
Dolland ; the principle being the same as that of the instrument made, 
at the suggestion of Sir J. Herscbell, for the Eew Observatory ; and the 
Professor expressed his thanks to Mr. Balfour Stewart and Mr. Buckley 
for their advice. The autographs are of July 26, 26, 28, 29, 31 ; August 
1, 2, and August 4, 10, 15 a.m. and 11,30 a.m. (a series of bright days 
coincident with a large group of spots); August 19, 20, 23, and 25, 
where the same group reappears much diminished ; September 19, 23, 26 
and 30, in which is seen a group of spots 1 18,000 miles in length. On the 
28d three autographs are taken, two of them with the edge of the sun in 
the centre of the photographic plate, showing that the diminution of light 
towards the edgets of the disc is a real phenomenon, and not wholly due 
to the camera. In the two of the 4th of August, where the great spot 
(20,000 miles in diameter) appears on the edge, a very distinct notch is 
seen, and the sun appears to give strong evidence that the spots are cavi- 
ties; but eye observations and measurements by the Bev. F. Howlett, and 
others, tend to show that this evidence is not conclusive, for there was 
still a remaining portion of photosphere between the spot and the edge. 
Tlie plienomena shown in these autographs appear to confirm the views 
of Sir J. Herschell, that the two parallel regions of the sun where the 

Spots appear, are like the tropical regions of the earth, where torna- 
oes and cyelooes occur, and those of Wilson in the last century. The 
ffunda seem t» show that the tropical regions of the sun are highly 
' agitated, and that immense waves of luminous matter are thrown up^ 
between which appear the dark cavities of the spots, whose sloping sides 
are seen in the penumbrse, as explained by Wilson and others. Other 
analogies between solar spots and earthly storms were pointed out, and 
reference was made to the glimpses ctf the structure of the sun exhibited 
Mr. llMDyih as ieonfaning the above views. 
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Some PeeuUar I^hifet in ik$ Strvciure fif iki Sun^i Surfaee; by 
Jambs Nasmtth. — ^The author said the Bubject was hi itself most interest- 
ing, but Imd been rendered much more so by the researches of Bunsen and 
others upon the solar spectrum. He himself had paid much attention to the 
structure of the sun and moon, but lately more particularly to that of the 
sun. He had been fortunate enough to secure some exceedingly perfect 
instramentSp and a very favorable condition of the atinoapberei* His fini 
observation of the phenomena he was about to deacribe was made on 
July 20, 1 860. It is Still a mooted point as to what the spots on the smi 
really are. but it is generally supposed that they are openings on the 
luminous surface. When observing these appearances he noticed that 
the outer iuminiferous envelope of the sun was composed of lenticular or 
willow-ehaped filaments, and it is from these that the whole of the solar 
light emanates. Next to this comes the penombra, then a misty envelope^ 
and lastly the body of the sun itself, which is dark, dense, and not a 
light-jQfiving substance. The willow-shaped filaments mentioned are not 
distributed in symmetrical order, but in a heterogeneous mass. This 
accounts for the mottled appearance of the sun, seen by tite most common 
observer through a telescope. He would ofier no hypothesis as to what 
the composition or the functions of this Inmlaiferous envelope might be, 
but thought it had better remain till a great number of facts had been 
collected. His sole object was to introduce to the notice of scientific men 
the facts he himself had collected. 

Mr. Nasmyth, in answer to some questions put to him, stated that he 
bad used Sir John Herschtils eye glass, of which he detailed the constme- 
tion. The sise of the willow-shaped filaments he should imagine, at a 
ronj^h gnsss, to be 1000 miles long by 90 broad. The most suitable mag- 
nifying power for observing this phenomena is 800; for, as the air is 
seldom tranquil with a higher magnifying power, it is difficult to retain 
distinctness. Tiie luminous tracts composing the outer envelopes seem to 
be in motion among themselves, moving with enormous velocity ; and 
when a spot upon the surfiioe of the sun ceases to be so any longer, they 
come nailing across to fill up the space, like (said Mr. Nasmyth) a shoal 
of herrings. 

B. Chkmioal Section. — President, W. II. Miller. — On the Lumin- 
osity of Phosphorus ; by Dr. Moffat. — If a piece of phosphorus be put 
under a bell-glass and observed from time to time, it will be found at 
times luminous, and at others uon-lurainous. When it is luminous, a 
stream of vapor rises from it, which sometimes terminates in an inverted 
cone of rings similar to those given off by phosphoretted hydrogen ; and 
at others it forms a beautiful curve, with a descending tint equal in length 
U> the ascending one. The vapor is attracted by a magnet; it is also 
attracted by heat, but it is repelled by cold. It renders steel needles 
magnetic, and it is perceived only when the phosphorus is luminous. 
Results deduced from daily observations of the phosphorus in oonnectioa 
with the readings of the barometer, the temperi^nre and degree of 
humidity of the air, with directions of the wind, for a period of eighteen 
months, show that periods of luminosity of phosphorus and non-luminos- 
ity occur under opposite conditions of the atmosphere; the former being 
peculiar to the equatorial, while the latter is peculiar to the polar current. 
By the catalytic action of phosphorus on atmospheric air, a gaseona body 
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(superoxjd of hydrogen) h formed, whieh b analogoos to if not On 
BAme as atmospheric ozone, and it can be detected by the same teats* 
The author has found, by his usual tests, that pko^phoric ozone is 

developed only when tho phosphorus is luminous. Pcnods of luinin- 
osity and periods of atmospheric ozone take place under similar atmo- 
spheric conditions, and the conditions of non-luoiinous periods and 
periods of non-atmospheric oioiie are the same. fVom the author'a 
observatioDS in connection with this matter, which extend over sev* 
eral years, it appears that 99 per cent of luminous periods and 91 
per cent, of ozone periods commence with decreasing readings of the 
barometer and other conditions of the equatoreal current; and that 94 
per cent and 66 per cent terminate with increasing readings and the 
conditions of the polar current. Luminous periods commence and lumin- 
osity inoreasee in brilKan<7 on the approach of storms and gales, and 
oeone periods commence and luminoeity increases in quantity under rimi- 
lar conditions. There is, it would appear also from these ohservations, an 
intimate connection between the approach of storms, the commencement 
of luminous and ozone periods and disorders of the nervous, muscular and 
vascular systems. Here the author gave the dates of many storms and 
gales, and the occurrence of diseases of the above class, showing thdr 
coincidence ; and in corroboration of what he had stated, he mentioned 
the fact that there was a concurrence in the issuing of Admiral FitzRoj's 
cautionary telegrams and these diseases. He also stated that he views 
the part performed by ozone in the atmosphere as being similar to that 
performetl by protein in the blood; the latter giving oxygen for the dis- 
organisation of worn-out tissues in the animal economy, — ^the former giv- 
ing oxygen to the products of decomposition and pntrefiiction, and ren- 
dering them innocaons or salutary compounds. With these views he 
has used phosphorus as a disinfectant; and from the results he has 
obtained, he believes that by using ozone artificially formed by the action 
of phosphorus in localities tainted with the products of putrefaction, just in 
sufficient quantity to tinge the usual test-paper, all diseases of the pytho- 
genio elass wonld be prevented. Although the data are too few to theo- 
rize upon. Dr. Moffat hoped that he would be excused for pushing the 
matter beyond a simple statement of facts and observation^, as many facts 
had been observed in nature which stronirlv corroborated all he had 
advanced. Ozone, he observed, is in all probability formed wherever 
there is phosphorescence ; and this is by no means an uncommon phe- 
nomenon. It is seen in lifo and in death, in the animal and vegetable 
kingdoms, and in the mineral kingdom* Here many instances of phos- 
phorescent bodies were enumerated, among which the night-shining 
Neries was named as becoming particularly brilliant with a direction of 
wind from ])oints of the compass between east and south; and the fact 
that the sea becomes luminous on the approach of storms by marine 
animals floating on its surface was notioed. Many phosphoresemt minr 
erals were named; the floor spar being particularly pointed out as being 
not only phosphorescent on slight increase of traiperature, but as giv- 
ing off ozone. The author concluded by observing that it is not im- 
probable that atmospheric ozone is formed by the phosphorescence of 
these and similar bodies, and pointed to the absence of ozone and weak 
magnetic action during ch<dera periods, which aie periods of non-lumin- 
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Mtjy and to the diRappeanmee of cholem wHh the Belting in of the 
•qoatorial current, which it oxoniferous and favorable to luminosity. The 
•urora, the author thinks, may yet be proved to be a display of luminosity. 

C. Geology. — President, J. B. Jukks. — The President inquired how 
the variations of the surface called mountains, hills, clitfs, glens, valleys 
and plains were formed. He took, first, the formation of great plains, 
and showed that although some were formed as plains on borizoniat beds, 
lew even of these retained the original surface of deposition, bat had 
more or less a denuded surface. Many equally level plains were low and 
level, because mountainous masses of rock, often greatly disturbed and 
contorted, had been removed from above the present surface. The central 
plain of Ireland, and other plains in the British Islands, were formed in 
this way. AU mountains, except Toloanoes or hills of ejection," were 
either hills of circum denudation,** formed by the wearing down and 
removal of the rocks formerly around them, or "hills of uptilting." Ift 
the latter, the lowest rocks appeared in the central parts of the chain, 
often reared into the highest peaks; and these central beds dip on either 
band under higher and higher groups, which come in as we recede from 
the axis of the chain. The beds jiave been raised by medianieal force 
acting from below; but this, however it had tilted or bent them, could 
not remove them, so that the successive exposure of lower and lower bedi 
as we approach the axis of the chain must be owing to the external ero- 
sion of moving water. These "hills of uptilting," then, were hilb not 
in consequence, but in spite of denudation, and would have been many 
times loftier had it not been for the erosive action. Mr. Jukes declared 
his belief that all the striking external features were the result of the 
direct action of the external forces called the " weather," and were not 
caused by any direct action of the internal forces, which could only reach 
the surface through the thickness of the crust, lie then examined these 
forces of erosion ; and while he attributed to marine action all the greater 
and more general features, the great plains, the long escarpments, and 
the general outline of the mountains, he believed that the valleys which 
traversed the plains, the gnllies that furrowed the sides of we bills, 
and the glens and ravines on the flanks of the mountains, were all due 
to the action of the ice or water which fell on them from the atmosphere. 
He did not give these views as altogether original, but mentioned Mr. 
Oharpentier and Mr. Dana as having long ago applied them to the Pyre< 
nees and to the Blue Mountains of New South Wales ; but, having been 
long seepUcal as to their reality, he now wished to record his oonviction of 
their truth. Mr. Prestwich, Prof. Ramsay and himself, while pursuing 
different lines of investigation, had all been simultaneously compelled to 
appeal to the sub-aerial action as the only method of explaining the phe- 
nomena they had met with; and Dr. Tyndal had since fallen into the 
same line of march. 

On tht kut eruption <if FeraWttt ; bj Dr. Davbbnt. — The author 
confines himself to those phenomena which appeared to present some 
novelty, and to have a bearing upon the genera! theory of volcanic action. 
Vesuvius appears during the last few years to have entered upon a new 
phase of action. Its eruptions are more frequent but less violent than 
they were formerly ; they proceed from a lower level than they did at an 
earner period; and they give v«ait to certain new volatile or giaeona 
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principles, such M the vapor of naphdia and and light carburelCad hydro* 
gen, or marfth gas, never b^re detected. The last eruption has likewise 
caused an elevation of the eoast to the height of 8 feel 7 inches above the 

level of the sea, which has not been observed on any preceding occasion, 
la speculating upon the causes which have produced these changes in 
the nature of the operations of Vesuvius, the author first consitlers the 
theory which recognizes a aeoond ohm of voleanoes distinct from those 
ordinarily known as such, and designated by the name of mud volcanoes. 
As these are characterized by the emissions of carbureUed hydrogen and 
naphtha, as well as of semi-fluid mud, it might be suggested by those 
"who regard them as partakers of the nature of volcanoes, that Vesuvius 
"was now passing into the condition of a mud volcano from its emit- 
ting these same products. Bat the author finds reason for denying that 
the so-called mnu volcanoes, of which Bfacalnbe in Sicily and Taman in 
ihe sea of Azof are types, have anything in common with genuine volca- 
noes, such as Vesuvius, and he therefore contends that the above products 
are generated simply owing to the action of volcanic heat upon contigu- 
ous beds of Apennine limestone containing bituminous mattere imbedded. 
Hence would arise the enormous evolution of carbonic acid observed, and 
the earburetted hydrogens as well as naphtha vapor which are found to 
accompany it, and which may be regarded as the secondary and incidental 
products of volcanic action, whilst the muriatic and solpharous acids are 
primary and effectual ones. The anther concluded by recommending to 
the explorers of volcanic phenomena the accurate examination of the 
gases evolved, as the best clue to the explanation of the true nature and 
caose of volcanic action. The latest remarks of Beville and others on 
volcanic emanations present nothing irreconcilable with the chemical 
theory of volcanoes wfiich the author has so long espoused ; but all ha 
asks of geologists is, diligently to record the facts, cliemical rs well as 
physical, which volcanoes present, instead of contenting themselves with 
simply referring the eruptions to certain great cosmiual changes which 
they imagine to he taking phMse. 

D. ZooLooT. — ^President, Prof. Hotlbt. — On Ui$ Zoohffkal Siffmji^ 
eance of the Brain and Limb-characters of Man^ with Remarks on the 
Cast of the Brain of the Gorilla ; by Prof. Owen. — Prof. Owen exhibited 
two casts, one of the human brain, which had been hardened in spirits, 
and bad therefore not preserved its exact form, but to all intents and pur- 
poses it would serve as an illustration of the human brain. The other 
cast was taken from the interior of the oranium of the gorilla. From an 
examination of these, the diflforence between the brain of man and that 
of monkeys was at once perceptible. In the brain of raan, the posterior 
lobes of the cerebrum overlapped, to a considerable extent, the small brain, 
or cerebellum ; whereas, in the gorilla, the posterior lobes of the cerebrum 
did not project beyond the lobes of the cerebellum. The posterior lobes 
in the one were prominent and well marked; in the other, deficient. 
These peculiarities had been referred to by Todd and Bowman. From a 
very prolonged invesUgation into the characters of animals, he felt per- 
suaded that the characters of the brain were the most steadfast ; and he 
was thus induced, after many years of study, to propose his classsification 
of the mammalia, based upou the differences in the development of their 
hrain structure. He had placed man — owing to the prominenee of the 
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posterior loltes «f faw Inrun, the eifstence of s pottorior oornv in the 
«nil ventricles, and tbe presence of a Lippocampus minor in tlie posterior 
cortiu, — in a distinct sub-kingdom, whicli be bad called Archencepbala, 
between wbicb and tbe other members of tbe mammalia the dif^liixitions 
were very marked, and tbe rise was a very abrupt one. Tbe brain, in bis 
estimation, was a far better guiiie in clasbifying animals tban tbe foot; 
but the same differenee that exitted between their brains was also observ- 
able between their feet. The lecturer referred to a diagram which repre- 
sented the feet of the aye-aye, the gorilla and man, ]X)iiiiiiig out tbe chief 
differences in tbe structxire of tbe skeleton. These differences be consid- 
ered sufficiently great to elevate man from the sub-kingdom to which 
the monkeys belonged, and to place him in a distinct sub-kingdom hj 
himselt 

Prof. Uuxley observed that the paper just laid before tbe Section ap- 
peared to him in no way to represent the real nature of the problem under 
discussion. He would therefore put that problem in another way. The 
question was partly one of facts, and partly one of reasoning, llie 
question of fact was, what are tbe structural differences between man 
and the highest apes I— the question of reasoning, what is tbe systemalio 
value of those differences t Several years ago, Prof. Owen had made 
three distinct assertions respecting tbe differences which obtained between 
the brain of man and that of tbe highest apes. He asserted that three 
structures were "peculiar to and characteristic" of man's brain — these 
being the '^posterior lobe," the posterior cornu," and the "hippocampus 
minor.** In a controversy which had lasted for some years, rrof. Owen 
had not qualified these assertions, but had repeatedly reiterated tliem. 
He (Prof. Huxley), on the other hand, had controverted these statements; 
and afSrmetl, on the contrary, that tbe three structures mentioned not 
only exist, but are often belter developed than in man, in all the higher 
apes. He (I^rof. Huxley) now appealed to the anatomists present in the 
Section whether the universal voice of Continental and British anatomists 
bad not entirely borne out his statements and refuted those of Prof. Owen. 
Prot Huxley discussed the relations of the foot of man with those of the 
apes, and showed that the same argument could be based upon them as 
on the brain : that argument being, that the structural differences between 
man and tlie highest ape arc of tiie same order and only slightly different 
in degree from those which separate the apes one from another. In con- 
clusion, he expressed his opinion of the futility of discussions like the 
present In his opinion, the differences between man and the lower ani- 
mals are not to be expressed by bis toes or his brain, but are moral and 
intellectual. Prof. RoJicston said he would try and supply the members 
of the Association with the points of positive difference between the 
human and the ape brain. For doing this we had been abundantly 
shown that Ihe hippocampus minor and the posterior lobe were insufficient* 
As differentive, they must be given up at last But as much bad reoently 
been done for the descriptive anatomy of the brain by Gratiolet and oth- 
ers as bad been done for astronomy by Stx)kes and Adams, for language 
by Max Miiller, and that this had been ignored in this discussion was 
little creditable to British science. This analysis of the brain's structure 
bad«BtnbltBhed aadifierentive between man and the ape four great differ- 
enoei— tw« morphological, two quantitative. The two quantitative ate the 
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absolute weight aod the great height of (he human bram; the two 

xnorphoiogical, the multifidity of the frontal lobes corresponding to the 
forehead, usually, popularly, and, as this analysis shows, correctly, taken 
as a fair exponent of man's intelligence, and the absence of the external 
perpendicular fissure. This bad been abundantly shown by Gratiolet. No. 
reference to these most important matters bad l>eeii made by Prof. Owen; 
and this omission could not fail to put the British AnociaUon*8 repute for 
acquaintance with the works of foreign fellow-laborers at great disadvan- 
tage in the eyes of such foreigners as might be present.* Prof. Rolleston 
concluded by saying that if he had expressed himselt' with any unneces- 
sary vehemence, he was sony for it; but that he felt there were things 
kas excusable tban vehemence, and that the laws of ethics and love of 
truth were things higher an J better tlian were the rules of etiquette or 
decorous reticencCL Mr. W. H. Flower, looking at the subject solely in 
the anatomical view and as a question of fact, stated that the result of a 
considerable number of dissections of brains of various monkevs was that 
the distinction between the brain of man and monkeys did not lie in the 
posterior lobe or the hippocampus minor, which parts were proportion- 
ately more largely developed in many monkeys than in man, and that if 
these parts were used in the classification of roan and the monkeys the 
series would be, — first, the little South American marmosets; then would 
follow the baboons, the cercopitbeci, macaque ; then man must be placed, 
followed by the anthropoid apes, the orang-outang, chimpanzee and 

S>rilla ; and last, the American howling monkey. — ^Prof. Owen replied, 
at Prof. Rolleston had led the meeting to conclude that he had not paid 
any attention to the convolutions of the brain of mammals, and that the 
investigation of this subject was the exclusive property of the German 
anatomists; whereas he mi[yht be permitted to state that almost at the 
very time that Leuret wrote his memoir on this subject, he had delivered 
a course of lectures on the couvolutioos of the brain, which, he regretted, 
had not been published, owing to the pressure of other labors; but the 
diagrams were still in existence, as his successor could testify, in the Mu- 
seum of the Royal College of Surgeons. 

2. Correspondence of Sir Wm Reid and W. C. Bed field. — John H. 
Redfield, of Philadelphia, son of the distinguished investigator of the 
law of Storms, has presented to the Library of Yale College, the 
original letters of Sir W. Reid to Mr. W. 0. Redfield, and copies of the 
letters of the latter, to Sir William. The correspondence is arranged 
chronologically and is bound in three handsome folio volumes. In order 
that gentlemen devoted to meteorology may understand the character of 
this collection of letters, so important iii the History of the science of 
Storms, we append a note of Mr. J. H. liedfield, introductory to the 
volumes. 

** The correspondence contained in these volumes consists for the most part 
of the autograph letters of Sir WilHam Reid to William C. Redfield of New 

York, together with copies of those written by the latter in reply. 

Sir William Reid (then a Lieutenant Colonel in the Engineer Service of 
Great Britain) was appointed Governor of the Bermuda Islands at the close of 

* For a statement of the present status of opinioo on this ralject, see p. 18S, 
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1838. In 1846 he wm tmwfbrred to Barbadoei, hivingf under his government 
all the British Windward Islands of the West Indies. In 1848 he rengned 

this post and returned to England, where he was soon after put in charge of 
the Engineer Department at Woolwich, and in ]850 was appointed Chairman 
of the Executive Committee for the Great Indottrial Exhibition of 1851. AtUa 
the close of the Exhibition the honor of knisjhtlinorl was conferred upon hini| 
and in the beginning of J8;V2 he was made Govornor of Malta, where he re- 
mained till the close of 1657, when the health of Ladv Reid had suffered so 
orach from the debilitating climate that he was compelled to resign his poet 
and return to England. Thes^e Intters therefore cover the whole period of his 
active service as a civilian, and bear testimony to the active and untiring zeal 
which as a Colonial Governor he manifested for the permanent welfare of the 
people of his government His efforts for the improvement of AgricuUare ud 
Education and for the promotion of Temperance were unremitting and were 
crowned with the most gratifying results and well earned for him tlie title of 
**Tke Good doeemo;^— applied to him in Diclten*8 Household Words. 

To the man of science however, these letters also possess an interest of 
another kind. In 1831 Mr. Redfield had shown that the phenomena attending 
the gales of the Atlantic coast of the United States all unerringly testifiel 
that these storms were great whirlwinds moving from the tropical towards th« 
polar regions in a determinate path. He followed up this induction by repeated 
investigations of subsequent storms which confirmed his earlier conclusions. 
He availed himself of these demonstrated laws of rotation and progression in 
the storm-winds, to point oat to navigators tlie means of eluding the violence 
and shortening the duration of these gales. These earlier papers of Mr. Red- 
field fell under the notice of Col. Reid, while stationed at Barbadoes as an 
engineer officer, and were to him the first satisfactory solution of a problem 
which had lon^ engaged his attention. From this time Col. Reid became en 
active laborer m the same field of investigation, and he opened the corres- 
pondence which follows — a correspondence which continued for nearly tvren^ 
years until terminated by the death of Mr. Redfield. 

These letters are therefore in a pecnliar manner illustrative of the history of 
the " development of the law of storms and variable winds," while they arc 
equally illustrative of the mental activity as well as the simplicity and benevo- 
lence of character, which marked these two friends, and so lon^ harmonious 
laborers in a common field<— each longing for the personal acquaintance of the 
other, but destined to meet only in a brighter and nobler sphere. 

A few letters from Lady Reid, with tlie replies tliereto, are included in this 
collection. They are necessary to render the series complete, and are worthy 
of preservatimi not only from her terse^ vivacious style, but because her com- 
munications sometimes shed a light npon Governor Reid*s merits, which liia 
own modesty would hardly reveal. 

Mr. Redfield's letters have been copied fimn his own lettor-book, and are 
therefore in most cases second copies, but they cannot diftr materially from 
the originals. The copying of these letters, and the arrangement of this col- 
lection have been done by his eldest son, and the hours spent in this labor 
have been sweetened by the memories m a revered parent, to whose virtaea 
those who best knew him can beat testify. 

Kew York, Jannsty, 1858." 

8. SuppoHdfaU nf meteoric iron at St Louie, Mo. — On the morning 
of July Oth, 1862, about 1 1 o'clock, " a strange sound was heard in the air 

over the houses on the south side of Chestnut, between Second and Third 
atreets. At the same instant a noise resembling that of an explosion of a 
steam boiler startled the people in the vicinity, and this was immediately 
followed by a crash through one of the laige windows of the office of 
Ail Jodb. Soi.— Sioomd Sibibs, Vol. ZZXIV, Ma lllft— Not., 1808. 
57 
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John Riggin, Real Estate Agent, on the North side of Chestnut street. 
A crowd of eunous persons rushed to the spot, to find out flometlilng 
more of the unusual occurrence, when they were rewarded by the diseov- 

7 that a piece of soh'd iron— or rather what appeared to be a mixture 
iron ami otlier substances — weii^hing about a quarter of a pound, had 
fallen from tlie upper regions. We learn that the piece of iron will be 
handed over to the Academy of Science." — St. Louis neiaspaper. 

Dr. B. F. Sbumard, to whom we are indebted for this information^ 
adds : ''The specimen has the appearance of meteoric iron, and when 
found, weighed 25-375 mm. gr., measured one inch and a half In length, 
about ten lines in width and a half an inch in thickness. 

"It is stated to have come from a south westwardly direction, passing 
over some houses on the south side of Chestnut street, betwen 2d and 
dd streets, striking the window of the office of Mr. John Riggfin, Real Es- 
tate broker on the north side of Chestnut street, shattering a large pane 
of glass a few inches above the ground floor and then bounding obliquely 
backwards several feet. Mr. Eugene Biggin was in the office at the time 
of the fail, three or four feet from the window, and immediately ran out 
and picked up the specimen. Mr. Riggin is regarded here by all who know 
him as a man of veracity. Several persons of re.«*pectability on the street 
also witnessed the foil, and all of them state that they distinctly beard 
a whizzing noise during the passage of the body through the air. These 
are the facts as I gathered them immediately after I beard of the fall. 
I confess that I was somewhat sceptical at first, but after ascertaining the 
above facts I became a believer. Dr. Litton subsequently made a quali- 
tative analysis of a part of the specimen but could not find any nickel. 
8o I am again in doubt.** — Letter firom Dr. Shumard, 

YI. BOOK IfOTICES. 

!• Dana^i Manual of Otology* — Tn our last number wo announced the 
near completion of Prof Dana's Geology. Before these lines are seen by 
our readers the book will be issued. Favored by an inspection of the 
advanced sheets we are able to give some notice of the scope and con- 
tents of the volume. 

The first feature of the work which arrests attention is its thoroughly 
American character. We copy from the Prefiice what the author saya 
on this point 

"Two reasons have led the author to give this Manual its American charac- 
ter: a desire to adapt it to the wants of American student:?, and a belief tliat, 
on account of a peculiar simplicity and unity, American Geological History 
affords the best basis for a text book of the science. North America stands 
alone in the ocean, a simple isolated sp^^cimen of a continent (even South 
Ameiica lyinff to the eastward of its meridians), and the laws of progress have 
been undisturbed by the conflicting movements of other lands. The author 
has, therefore, written out American Geology by itself, as a continuous history. 

♦ Msnaal of Geology : treating of the principles of the selsDOs with spsciri 

referejice to American Geological History, for the use of Colleffes,. Academies, and 
SchouU of Science. By jAMt» D. Dana, M.A., LL.D., SiUiman Professor of GeoloffV 
and Natural Hiatory in Tale Oolleve, dps^ Ae. Illustrated a chart of the world 

and over one thousand fi<^iires, mostly from American sources. Philadelphia: pub- 
iifthed by Theodore Bliss <b Co. London : Triihaer A C!o. 1868. Small 8to, pp. 612. 
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Facts have, howefw, Iwen added firom other cootineiitB so ftr as was reqairad 
to give compleienesa to the work and nhibit atrangly the comprdieiiBiveiieBS 

gf its principles." 

It hfls long been a just source of complaint that the students of geology 
must seek in vain for any compact and well arranged view of the system 
of American Geology, and few but professional geologists have had the 
courage to wade through the voluminous mass of matter embraced in the 
officitd Reports of the various State Geologists ; while still fewer have felt 
themselves able to reconcile the numerous discrepancies growing out of a 
want of unity in plan and nomenelalure among the authors of these 
reports. 

Prof. Dana, with that methodizing skill and philosophic power which 
is a prominent feature of his mind, has here for the first time produced 
in full detail what may be emphatically called the American System of 
Geology. The science is here taught from American examples, and while 
no important principle or class of phenomena is left unillustrated by the 
choicest European or cosmopolitan instances, the student is delighted by 
fiiidiiiir the keys of the subject in his own hands, the field of study and 
observation being within his own reach. 

An immense impetus was given to the study of British Geology by the 
writinffi of Bnckland, Sedgwick, Murchison, Lyell, Bakewell, Mantell, 
Ilugh Miller, anil othcrii, not more from the vigor and beauty of their 
style as authors, than from the fact that the subject was brought home to 
British tourists by the local interest inseparable from the name and fame 
of familiar domestic scenes. Such a service has Prof. Dana rendered to 
American students and tourists iu his present work. But we should do 
the author injustice if we left the impression that this was the most im- 
portant feature of the work, interesting as this is to American students. 

It is as the historian of the earth's progress through the successive 
stages of its development that the author has shown liis oriorinal power. 
From this point of view the volume demands the attention of a wider 
audience than can be asked for any mere text-book or local manual. It 
marks an era in the history of geological literature, and as an Ejpio of the 
earth will be read with interest everywhere. Few geologists have seen 
more of the earth's surface than I'rof. Dana, and Ins ixtuers and oppor- 
tunities as an original observer have been second only to liis power of 
analysis of the true value of the laboi"s of others. Tiie same character- 
istics of accurate and exhaustive statement and lucid order, which have 
made Dana*s Ifineralogy an authority in all countries, will carry the 
Geology home to the tables of a yet larger constituency. 

The spirit in which the book is written is well eipressed in the con- 
cluding lines of the preface. 

" Geology is rapidly taking its place as an introduction to the higher history 
of man. If the author has sought to exalt a favorite science, it has been with 
the desire that man — in whom geolo^cal history bad its consummation, the 

£rophesies of the sueceesive ages tfaenr ftilfillment— mwht better comprehend 
is own nobility and the true purpose of his existence." 

The sources from which Prof. Dana has drawn bis materials as well as 
the geologists to whom he is indebted for assistance, are thus acknowl- 
edgw: 
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''III fhe preparation of the American put of fhe ToIiinie« tfM anfhor hn 
ffedy need the reports of the various geological surveys of the coantiy, the 

memoirs published in the different scientific journals nnd tnnsjxctions, and 
Other works bearing on the subject He has also drawn from his own Memoirs 
and Explorinor Expedition Reports, especially on the subjects crf'Cbral idands, 
—Volcanic islands, — the Formation of Valleys by the action of rivers, — the 
General Features of the Globe, and their orit^in, — American ijeological his- 
tory, — and the Temperature of the Globe, as exhibited on tlie Physiographic 
Chart 

The illustrations of American Palseozoic life have been largely copied fipom 
the Reports of Professor Hall. A few of the Palffiozoic ficjures, and many of 
later perioda, are from original drawings made by Air. F. li. Meek, to whose 
artistic skill and palseontoloj^cal science tlie work is, throuf^HNtt, ^re&i\f 
indebted. The dra\vinL''9 were nearly all made on the wood for encravjng by 
Mr. Meek ; and the palaeontological pa^es have had the benefit of his revision. 
The name of the engraver, Lockwood Sanford, of New Haven, also deserves 
mention in this place. 

In selecting figures of foreign fossils for the Manual, those used in Lyell*s 
and otJier standard English works have, with few exceptions, been avoided, so 
tliat the student owning any of those volumes will have additional illustrations 
of the science. Many of the foreign figures arc from the beaotifuUy iUostiated 
"Palt'ontolo^ie et Gt'ologie" of Alcide d'Orbigny. 

The author would make acknowledgments to his countrymen for the readi- 
ness with which they have fhmished aid, whenever appealed to, and especially, 
for oft-repeated favors, to J. P. Lesley, of Philadelphia; J. S. NewberiTf of 
Cleveland, Ohio; Arnold Guyot, of Princeton, N. J.; L. Lesquereux, of Co- 
lumbus, Ohio ; £. Billings, of Montreal, Canada ; £. Jewett, of Albany, N. Y.; 
mad W. C. Minor and Frank H. Bradley, of New Haven. Mr. Bradley bai 

S'ven freely his constant assistance during the progress of the volonie tuongh 
e press.** 

The work is divided into four parts. Part I, Physiographic Geologry. 
Part II, Lithological Geology. Part III, Historical' Geology. Part iV, 
Dynamical Geolonry. 

To assist those not familiar with Zoology, a review of ihe classification 
of animals, with many illustrations, is given before entering upon the His- 
tory of the EDoient life of the world. 

By printing the details in a finer type the book has been adapted to 
two classes of students — the literary and scientific. The convenience of 
a literary class has been further provided for by the addition of a brief 
synopsis of the work in which each head is made to present a subject, 
or question for special attention. A catalogue of American localities 
of fosails is also m the Appendix and will greatly aid the resemwhea of 
yonng colleoton. 

The printer, publisher, and engraver have each done their best to make 

this volume attractive and useful. The wood-cuts in particular are of 
unusual excellence, and show the value of condensation and good taste in 
arrangement in saving space, the wonder being that over one thousand 
figures can be so cooipendiously and clearly exhibited. a. 

2. Contrikuiion$ to ih$ Sthnoprapky and Philology of Hkt Indwm 
7Vt5<f <f ike Miuouri Valley. By Dr. F. V. Hatden. 230 pages, 4to^ 
with a map and two plates. From the Transactions of the American 
Philosophical Society, 1802. — We have received a separate copy of this 
important memoir, which forms Part 2d of the Xllth vol. of the Transac- 
tions of ihe American Philosophical Society. Dr. Hayden has enjoyed 



Book Notices, 



447 



meneBt opportnnUies for the study of the languagee and babitB of oar 

North American Indians, while engaged in ihe geological exploration of 
the Upper Missouri. Our readers will recall his article on the Mandaa 
Indians on page 67 of tliis volume. Tlie contents of the present memoifi 
after au iatroduction, embrace the following subjects: 

ALGONKIN GROL'P, A. 

IT. Knisteneanv, or Crees — Ethnographical History; III. Blackfeet — 
Ethnographical iiistor} ; IV. Remarks on the Grammatical Structure of 
the Blackfoot Language ; V. Vocabulary of the Sik-si^hi, or Blackfbot 
Language; VL Sbyenoee-^Ethoograpbtcal Hietory ; VII. Remarks oa 
tlie Grammatical Structttre of the Siyeone Language ; VUL Vocabulary 
of the Shyeone Language. 

ARAPOnO GROUP, B. 

IX. Arnpolios — Ethnographical History, and Remarks on the Gram- 
matical Structure of their Language; X. Vocabulary of the Arapobo 
Lauguage; XI. Atsinaa — Ethnographical History aud Vocabulary. 

PAWNEE GROUP, C. 

XII. Pawnees — Ethnographical History and Vocabulary; XHI. Ari- 
karaa— Ethnographical History and yocabulaiy. 

DAKOTA GROUP, D. 

XrV. Dakotas — Ethnographical History and Vocabulary ; XV, As- 
riniboina — EllinographicaT History and Vocabulaiy; XVL Aub'i&>ro>ke^ 
or Crow Indiana— Ethnographical History, with Remarks on the Gram* 
matieal Structure of their Language ; XVU. Vocabulaiy of the Aub-ai- 
ro-ke, or Crow Language ; XVIII. Minnitarees — Ethnographical History 
and Vocabulary ; XIX. Matulans — Ethnographical History ; XX. Ob- 
servations on the Grammatical Structure of the Mandan Language; 
XXL Vocabulary of the Mandan Language; XXIL Sketoh of the 
Om&-ha, and Iowa or Oto Indiana, with Voeabulariea. 

Fifty copies of this memoir were printed at the author'a expense, which 
be desires to disj)ose of at two dollars per copy. Those desiring the 
work can obtain it by addressing Prof. S. F. Baird, Assistant Sect. Smith- 
sonian Institution, Washington, D. C. 

3. Tratuacdoiu of the Ameriean Pkilotopkical Society y held at Phila- 
delphia, for promoting useful knowledge. Vol. xii, new aeriea. Parts x 
and II, pp. 461. Philad., 1862. — The contents of this volume are, 

Article I. On the Geology and Natural History of the Upper MittOttri; 
with a map. By F. V. Hayden, M.D. pp. 1-218. 

II. Expenmeuts and observations upon the Circulation in the Snapping 
Turtle {Chelonura serpenlina)^ with especial reference to the pressure of 
the blood in the arteries and veins. By P. Wev Mitehell, M J>. pp. 
219-230. 

IlL On the Ethnography and Philology of the Indian Tribes of the 
Missouri Valley ; with a map and platea. By F, V. Hayden. M.D. pp. 
231-461. 

It will be seen from the above titles that much of the sul s ance of 
thta Tolume haa already appeared in thia Journal in the various papers of 
Dr. Hayden whldi we have published. The Phfloeophical Soeie^ well 
maintains the objecta for which it waa founded, "for pfomotiag Ufllnl 
knowledge." 
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4. Annual Report of the Board of Repents of the Smithsonian Insti- 
tution for 1861 : Washington, D. C, 1662. 8vo, pp. 463.— In hia Re- 
port to the ' Board' as Secretary of the Smitlisonian, Prof. Henry remarks : 

"It could scarcely be expected that durin/x the existence of an intestine 
"war, and almost in the presence of two contending armies, the Institution 
should be able to conduct its affaire with the same pereisteDce and bqo- 
cess as in the tranquil yean of its previous history. The interruptions 
and cnibarrassmenU>, however, although frequent, and in some cases per- 
plexing, have not prevented the continuance of the general operations of 
the Iiisiitution, or the prosecution of most of the special objects whicli 
had previously been determined upon as falling within the scope of the 
plan of its organisntion." 

However this may be we are struck in examining this report with its 
great interest as a record of the progress of science as well as an index of 
the value of the important achievements made by the Institution itself in 
furtherance of the benifieent design of its founder to increase and disuse 
knowledge among men." 

The Export of the Secretary addressed to the Regents, reviews ihe 
present condition of the fund, the income of which has been diminished 
by non paym nt of interest on about $60,000 of bonds of disloyal states, 
wliile a substantial addition to the fund has occurred of about 125,000 
from the falling in of an annuity heretofore paid to a relative of Smitlison, 
now deceased. While the active operations of the Institution will not be 
curtailed by the existing state of civil war, no new undertakings of magni- 
tude will at present be begun. The Secretary, as is his custom, reviews 
the contents of the publications of the Institution for the year, giving 
an analysis of the concluding paper, discussing the results of Dr. Kane's 
Arctic observations, and of a series of papers on the meteorological ob- 
servations made durinfr the vovane of Sir F. L. McCliutock in search of 
Sir John Franklin in the Fox — 1857-1859. These papers form part of 
the Xnith volume of the Contributions." 

The Miscellaneous Colleeiions include works intended to faci1itat^ ihe 
study of the various branches of natural history, to give instruction as to 
the methods of observing natural phenomena, and a variety of other 
matter connected with the progress of science. Very properly, in view of 
its great value as a key to the accurate study of Geology, liie Smithsonian 
has published a series of valuable works on Ck>nchology. They are five 
in number as follows, viz.: 

1st. Elementary introduction to the study of oonohology, by P. P. 
Carpenter, of England. 

2d. List of the species of shells collected by the United States explor- 
ing expedition, by the same author. 

8d. Descriptive catalogue of the shells of the west coast of the United 
States, Mexico, and Central America, by the same author. 

4th. Bibliography of North American conchology, by W. G. Binney, 

5th. Descriptive catalogue of the air-breathing shells of North America, 
by the same author. 

The Secretary announces that the illustrations presented from tlie wood 
cuts of the British Museum Catalogue by Dr. Gray, and designed to 
iUttstrate Dr. Carpenter's Blementar^ introduction, are now Ktidy for ^dis- 
tribtttion to'all who have the work in a separate fi»rm. 
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The Smiibsonian is also engaged in developing the history of Ameri- 
ean Entomology io a thorough and sjatematic manner, the detaih of 
which are given in the Seeretary's reporL 

Ethnology also receives particular attention and a large number of 
collaborators are eno;arrtMl in working up this department of knowledge on 
which indeed the earlier volumes of the Contributions are particularly full. 

The system of meteorological observations inaugurated by the Smith- 
sonian at the outset of its career is still maintained and the 2d volume of 
the Observations is nearly ready to be issued. The state of war has seri- 
ously impaired the receipt of records from the states in rebellion and to 
a good degree too broken up the system of returns from the military 
posts of the Pacific coast. 

The magnetic instruments sent to Key West have been constantly 
observed and the photographic records uninterruptedly kept up in spitei 
of their nearness to the seat of war, at the joint expense of the Smith- 
sonian and Coast Survey. 

Under the heads of Laboratory, Explorations, Collections of Natural 
History, Museum, Exchanges, Literary, Gallery of Art, and Lectures, val- 
uable information is given for which unfortunately we have not space. 

Since the rendering of the last report two of the Regents have died and 
the present volume contains eulogies on Prof. C. C. Felton by Dr. Woohej 
of Yale College, who was elected his successor, and also on Hon. Stephen 
A. Douglass by his successor Hon. Samuel A. Coz, ot the House of Bep* 
resentativcs of the United States. 

The General Appendix contains a number of voluable memoirs, some 
of them prepared for the Report by their authors, others translated from 
the French or German. These are preceded by an abstract of the Leo* 
turas given before the Institution, by their authors. We subjoin the con- 
tents of this Apppendix. 

Lectures. — On the Construction of Bridges, by Prof. F. Rogers. On 
the Relations of Time and Space, by Prof. S. Alexaader. On Arctic Ex- 
plorations, by Dr. L L Hayes. 

Memoir of Geoffrey Saint Hilaire, by M. Flourens.* 

The Sun : Its Chemical Analysis, by Auguste LaugeL 

Progress of Astronomical Photography, by Dr. Lee. * 

Small planets between Mars and Jupiter, by ProC Lespiault.*^ 

Scintillation of the stars, by C. H. Dufour. 

Synthetical Studies and Experiments on Metamorpbisra and on the 
formation of Crystalline Bocks, by M. Daubr^o ; translated for this Re- 
port by T. Eggleslon. 

Report on Nitrification, by Dr. B. P. Craig. 

Notes on the history of Petroleum or rock oil, by T. Sterry Hunt. 

Explosibility of coal oiK by Z. Allen. 

Destructive effect of iron rust. 

AffJiaology. — Lacustrian Cities of Switierland. Fauna of Middle Eu- 
rope during the Stone Age. Report upon the Antiquarian and Ethnolo- 
gical Collections of the Cantonal Museum at Lausanne. Report to the 

Commissioners of the Museums of the Canton of Vaud on the Researches 
made at Concise. Ancient Mounds at St. Louis, Missouri. lustructiona 

* TnuiBbted Ibr tbis Beport liy a A. Alezsnder. 
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in AfduBological Iimdgatiotit hi the Unflcd Slatei* CSreolar on the 
AnoleDt Mining OperaiioiM of the Luke Superior Copper Region. Sog- 

gestions relative to an Ethnological Map of North America. 

Natural History, — List of Birds of the District of Columbia, by £. 
Couea and D. W. Prentiss. 

Prize Questions of Scientific Societies. — Holland Society of Science at 
Harlem. Batarian Society of Experimental Philosophy at Rotterdam. 
Society of Arts and Sciences at Utrecht Royal Academy of the Nether- 
lands. 

We have to thank Prof. Henry for bringing together for convenient 
reference the lists of Prize Questions of scientific societies. We do not 
know where else to look for this information at one view and beg leave 
to suggest to the distinguished Secretary of the Smithsonian that this 
list be continoed in future Reports and extended to embrace a yearly 
list of of/ thepri$B questions tending to the advancement of knowledge 
(not merely * science* in a technical sense) which may be proposed any- 
where. We know of no more acceptable service which the Institution 
can perform. We give in this connection a passage from a letter of a 
valued correspondent who speaking on tliis subject says : 

" It is now far from easy for any one who may happen to live outside of the 
TCSpective bailiwicks of the societies in question to ascertain what premiums 
are offered even by such prominent bodies as the Royal Society or the French 
Academy, while the programmes of many active societies like the Soc. d'Eor 
couragement, tiie Soc. Industrielle de Mulhouse, and several of the other pro- 
vincial societies of France, together with many in Germany, are certainly not 
known to one in a hundred of the persons competent, and likely to contend for, 
tiie proffered prizes. A remark which would also probably be nearly true with 
regard to some of our American ]»rise>— like the Kuuilbra medal, ibr discove- 
liee in li^bt and heat, of the American Academy ; if not others like the medl- 
eal premiums of Fiske and Boylston. 

The offer of prizes is important not only in affording an incentive to lauda- 
ble smbition, in tending to bring out talent and labor which would otherwise 
lie dormant and be lost to mankind, but the more especially, as it seems to 
myself, in affording indications to youn^ experimenters of the paths to be 
chosen, — of the subjects to be worked upon, by Uicm. For the questions 
are proppunded, for the most part by committees composed of trained filial- 
ists, — of eminent men peculiarly fitted to point out the actual desiderata of 
the branches of science or art with which they are occupied. 

Having always believed that a prominent reason why several of the prizes 
in question have been so seldom tsken is to be sought for in the lack of pub- 
licity which has attended tlieir announcement, I am especially desirous of see- 
ing a trial of the plan just proposed, during a decade or two at least I cannot 
but believe but that it would prove to be a valuable aid to the progress of 
science. 

6. Journal (hit Academy of NaUtrai Sdenees Philadelphia, New 
aerieS) Vol. V, Part 11 Philadelphia : printed for the Academy, Oct, 
1862. 4to, pp. 111-216, with 33 plates. — ^The contents of this part are: 

Art III. Monograph of the fossil Polyzoa of the Secondary and Ter- 
tiary Formation of North America. By William Gabb and G. H. 
Horn, M.D. 

Art IV. Description of new birds from Western Africa in the Museum 
of the Academy of Nat Sci. of Philadelphia. By John Cassin. 

Art Y. New Unbnida of the United Stafeei and Arelic America. By 
Xuuu} I^ea* 



Digitized by Google 



Obituary, 



451 



The Academy of Natanl SdeDces nobly maioUdne lU prominenee 
amoDg the publishing Sodetiee of the United Statee, surpaaring them all 
in the beauty of its quarto Journal and of the numerous plates with which 
ita articles on natural history are illustrated. We are particularly struck 
with the drawings (on stone by Ibbotson from Gabb's originals) illustrat- 
ing the fossil Polyzoa, which for perfectness have not been surpassed. 

We are reminded bj the appearance of Mr. Lea's paper in this Part of 
onr neglect to notice at tiie time of its arrival his — 

— 4. Observations on the genus Unio, <tc. ; by Isaac Lea, LL.D., Ac, 
'with 18 Plates, Vol. VIH, Fart TF, Feb., 1862, read Nov. 12, 1801, pp. 67- 
115. Mr. Lea's papers on the Unionidaj and other fresh water genera are 
too well known by all students of malacology to require any extended 
notice at oor hands. As far back as Hareb, 1860, Mr. Lea stated (Proc 
PhiL Acad,, March 13, 1860) that the number of spedes described or 
known to exist in this department wa« as follows: Unio 465, Margari- 
tana 26, Anodonta 59 = 550, to which he added as not yet described 
in his own cabinet 30 ; and for North America, known to inhabit Mexico, 
Honduras, Central America, and one in Canada — Unio 29, Anodonta 
8s=87, making the grand total* at that date 617. Since then he hat 
added the contents of the two papers now noticed. 

OBITDARY. 

Death of General 0. M. Mitchel. — Science mourns the sudden death, 
by yellow fever, of the patriot-soldier and eminent scientist, Major Genera] 
ORMSoy McKniout Mitcusl, which occurred at Beaufort, S. C, on the 
SOtJi of October. 

He had just entered, with his accustomed leal and energy, upon the ar- 
duous duties of this difficult Militory Department, when befell asacrifioo 

to that fearful scourge, the general absence of which among our armies 
on the southern coast has been among the most noticeable hygienic facts 
of the campaign. 

General (Prof.) Hitchel was bom on the 28th of August, 1810, in 
Union County, lientneky* His early life was checkered ; and bis love of 
learning made the boy the father of the man, even before the period of 

adolescence. He graduated as a cadet at Wt-st Point Military Academy 
in 1829, where he served for two years after, a-i Assistant Profesi^or of 
Mathematics. Ho subsequently studieil and practiced law in Cincinnati, 
aud in 1834 accepted a chair of mathematics and antronomy in the Cin- 
dnnsti College, which he held until 1844. He aideil the development 
of the Railway system of Ohio, by constructing two of the most import- 
ant lines of Railway in that State. 

"The Cincinnati Observatory owes its existence to the labors of Prof. 
O. M. Mitchel. In the years 1841 and 1842, a society was organized in 
Cincinnati, called the Cincinnati Astronomical Society, the object of 
which was to furnish the city with an observatory. Eleven thoupand 
dollars were subsoibed in shares of twenty-five dollars ; and a site for 
the observatory was given by Nicholas Longworth, Rsq. It consist) of - 
four acres of ground, on one of the highest hllU on the eastern side of 
the town. In June, 1842, the society being fully organized. Professor 
Am. Joub. Sci.— Second Ssbxxs, You XXXIY, No. 102.— Not., 1863. 
S6 
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Mitcbel visited Europe to parohaae a telescope. At Munich, be founc! aa 
-o!)je(;t glass of twelve inclies aperture, which had been tested by Dr. 
LNmont, and pronounced one of the best ever inannfacturod. This was 
eultaequontly ordered to be mounted, and was purchased for $9,437. 
This instrumeut arrived in Cincinnati in February, 1845. In November, 
1843, the corner^toDe of the bbserratory was laid by tlie venerable John 
Quincy Adams. The building is eighty feet long and thirty feet broad."* 

Here, as Director, he afterwards perfected his well known system of 
Astronomical Observations, and published for a time tlie Sidereal Mcs- 
tenger^ the first exclusively Astronomical Journal in the United States. 
His method of recording right ascensions and declinaLions by aid of elec- 
tro-magnetism, to within TdViT^ of ^ second of time, is well known to 
astronomers. He devoted much time to the determination of the velocity 
of the magnetic current in a long series of transit measurements for dif- 
ferences of longitude in connection with the U. S. Coast Survey. He re- 
measured Struve's double stars south of the equator, resolving many not 
before marked as double or triple. The exact period of rotation of Mara 
and the oompanion of Antares are also among his diseoveries. He re- 
tained eonnection with this Observatory lo the last; while in 1859 he 
was also made Director of the Dudley Observatory at Albany. His 
*' Planetary and Stellar Worlds" and his Popular Astronomy** are 
among the best known of his writings. 

Probably no discourses on so abstruse a science as astronomy ever 
created suoh an impression on the public mind, as his well remembered leo- 
tures in 1859 in the N. Y. A<aidemy of Mnsic^ where by the vividness of 
his descriptions — using no diagrams but such as he described in the air by 
a wanri — he held vast audiences in the most wrapt attention, unaided hy 
any of the usual accessories of scientific deraonstration. The same ira- 

{>assioned eloijuence moved his hearers, when the peril of his country, 
ed him to abandon the Observer's chair and his equatorials to direct 
armies. The record of his remarkable military exploits belongs elsewhere. 
Suffice it to say that dying he leaves a record as brilliant in arms, as haa 
been his career in other and more peaceful pursuits. 

Nbwtox Spauldixo Manross. — We have also to record the loss by 
this war of another of our respected collaborators m hose name has often 
appeared in these pages — Newton Spauldi.vq Manuoss, Ph.D., acting 
Professor of Chemistry at Amherst, was killed in the battle of Antietam, 
September l7th, while gallantly leading a charge at the head of his com* 
pany in the 16th Connecticut Volunteers. 

Dr. Manross was a graduate of Yale College in 1849, and took the 
degree of Doctor of Philosophy at Gottingen in 18.52. Ceology and 
mining engineering were bis special pursuits, lie has been u)ucii occu- 
pied in the exploration of the Isthmus of Panama with reference to the 
proposed section of that neck of land by an interoeeanio canal. Hia 
description of the Pitch lake of Trinidad, which he vidted in 1855, will 
be found in vol. xx, p. 153 of this Journal. His Inaugural Thesis 'on the 
• Artificial Production of Minerals' will also be recalled for its merits. 

* LoomisTs Eistory of Astrooomy in the Unitsd States, pb 452. 
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